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SIXTEENTH ANNUAL REPORT 
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BOARD OF CONTROL 


OF THE 


NEW YORK 
Aoriculttiral Exneriment Ctatian 


The Report of the Commissioner of Agriculture, for 1897, consists of 


three volumes, as follows: 


Volume I. Fifth Annual Report of the regular work of the Department 


of Agriculture, as required by section 5 of chapter 338 of the Laws of 18938. 


Volume II. Ninth Annual Report of the State Weather Bureau, and 
Tenth Annual Report of the Cornell University Agricultural Experiment 
Station, made to the Commissioner of Agriculture in compliance with the 


provisions of section 87 of chapter 338 of the Laws of 1898. 


Volume III. Sixteenth Annual Report of the New York Agricultural 
Experiment Station, made to the Commissioner of Agriculture in accord- 


ance with the provisions of section 85 of chapter 338 of the Laws of 1893. 


WYNKOOP HALLENBECK CRAWFORD Co., 
STATE PRINTERS, 
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STATE OF NEW YORK: 


No. 22. 


IN ASSEMBLY 


JANUARY 14, 1898. 


SIxTEENTH ANNUAL REPORT 


OF THE 


Board of Control of the New York Agricultural 
Experiment Station. 


STATE OF NEW YORK: 


DEPARTMENT OF AGRICULTURE, 
Arpany, January 14, 180s, | 


To the Assembly of the State of New York: 

I have the honor to herewith submit the Sixteenth Annual 
Report of the Director and Board of Managers of the New 
York Agricultural Experiment Station at Geneva, N. Y., in 
pursuance of the provisions of the Agricultural Law. 

I am, respectfully yours, 
CHARLES A. WIETING, 


Commissioner of Agriculture. 
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BOARD OF CONTROL. 


<AOVERNOR BUACK eee voce ancccencecccieciscns Albany. 

NDIA PAM GC BAIIRY jes a os|sseimoceecsicweetsel- Rochester, Monroe County. 

Sp 18h BUM OUND Dot ee SE SS BBE ee Goecec nocisor Geneva, Ontario County. 
IMATRAIOUIN, \Vaeisve l Viasat coe scclncs lta ewaicsSelserss Potsdam, St. Lawrence County. 
AeiCs CLUASE sacs ctescsislect oma sowoccsceee aces Syracuse, Onondaga County. 

iP, Oy CIBUAI UID RUC/ NUN CS Sea pean co oreo sobbe Canandaigua, Ontario County. 
HG ri SOC EIUAW Bisse sar cai oes feiss sjamisna vices = Lowville, Lewis County. 

NG HOMA S EAI LO CKlee etc co ss clone caeiinnat Queens, Queens County. 

VEN ACN ee EA WUIG AUNT cmrin nn au acicisfoaisia geist Camden, Oneida County. 
SeeetOnV A) DAV LOON 25 ccinn cas oapiectajes asco Millbrook, Dutchess County. 


OFFICERS OF THE BOARD. 


VAREB TING Vib aL AVES cts et anata miaceras se wehte nese President. 
RUM) ILANIDCON PSs ae xiomeracineieia nis siete dieciok’ Eco nlwnee eee s Secretary and Treasurer. 
S. H. HamMmonn, ) 


W. C. BARRY, 
F. O. CHAMBERLAIN, 


ee er oe Executive Committee. 
LYMAN P. HAVILAND, 
G. Howarp Davison, 

STATION STAFF. 
Wirth ORDAN. WSC) Dsecccs cas cces sacs ceecee = Director. 
TSAO VANTSLWKE SIP He) (DEES cos os accecie Soe 0 Chemist. 
NVM PEM VWWITEELIOR. 205 ae eee cues feast Ss siclw'cicces First Assistant. 
See AD ACH MMi iTS sateen tte oe tot sine ee slate Horticulturist. 
VICTOR Hem ICOWE ws Seacctus cceses ceeces sacene Entomologist. 
LA MOURINE NIM S22 oSiocadiceeits cae coe ace ee Entomologist. 
fa OO DEMARIS WM on Sas ets wersiacies « fst seeees Mycologist. 
Tea EL ETAL Rs Stan onde cncnSeilecece sce0< Editor and Librarian. 
ME BO Dip HR CHIGE ons Se ok seiced cus awolet<ss Agriculturist and Sup’t of Labor. 
CGABVENTER, PH \Ge osu. sce cctessccelesne cases Assistant Chemist. 
MiEND En VAD DOCK: Bs See co Jocsise aa chica cees-6 Assistant Horticulturist. 
MU Swe ANDREWS): BoSoo2 ceiccesec ic ccee «cele Assistant Chemist. 
pPARnIVE Crrmre IB Suro sa teens cee totes ae laer Assistant Chemist. 
TPAD re COOK Rie (Csaa conection eee waeien ee Assistant Chemist. 
OnE GUOSE, MMM Ges 3 cee ei ee eens Pine Seamer ee Assistant Horticulturist. © 
EoD) PEER Ben een oi cee aec a See ema aterioe Assistant Chemist. 
USWA LART Be (Sica sence Secs se ceeo cee eee Assistant Chemist. 
PeuOMPSON DY | Seas, os sac eeeracte ce sinene cece Assistant Chemist. 
HIRANO NEW TON tate ou 2 comes aa be conse eees Clerk and Stenographer. 


Address all correspondence, not to individual members of the staff, but to the NEW 
York AGRICULTURAL EXPERIMENT STATION, GENEVA, N. Y. 

The Bulletins published by the Station will be sent free to any farmer applying for 
them. 


*, Connected with Second Judicial Department Branch Station. 
+ Connected with Fertilizer Control. 
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SIXTEENTH ANNUAL ReEpoRT 
OF THE 


Board of Control of the New York State Agri- 
cultural Experiment Station. 


TREASURER’S REPORT. 


GENEVA, N. Y., October 1, 1897. 
To the Board of Control of the New York Agricultural Experiment 
Station: 

As treasurer of the Board of Control, I respectfully subinit 
the following report for the fiscal year ending September 30, 
1897: 

MAINTENANCE ACCOUNT. 


Receipts. 
1896. 

Oct. iL. Dorbalaneecsonchand:.:.. 2 2722 79 JAN $8,611 Td5 
To amount received for produce sold.... 1,592 12 

To amount received from Comptroller... 37,900 00 

$47,703 87 

Expenditures. 

By puilding endyrepaire 26 oe ae ae $3,823 80 

By chemical supmlies iyi... ese 620 52 

By contingent expenses 1.00000 2S 1,651 01 

Pe LOCOMMCCRLMIES ol. ose See 6 eh ve ate sd 1,428 60 

2 5. eg UT =< an Ma olan ae rae ai i 224 32 

By treightamd express 2: .).°.)0.00-'2. vs 449 8&6 

By Lurnitare and fetures:. ose st 871 01 


By heat, lightiand water) ..0 262. .4.0.0.0. 1,858 76 
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ERY) LEVON forest ia ties Ta ae ee Ie eke 
By MD rays ied oie tse eieeeis 2 oa) 5. nema 
By livesrock .LATHCILPA. . HERA S 
By postage and stationery.............. 
By Publications 655.2 5. ..6, <0 ye ieeetne etee 
By Qsalaries ...cyee tt cats. Ae) Reape 
By scientific apparatus ............... 
By seeds, plants and sundry supplies... 
By tools, implements and machinery.... 


By traveling e€xpenses. . «2.35. sacs c ete « 
1897 
Oct. L. “(By balance... occ. ce saan oie tales epee te eee 


$13,637 
719 

121 

376 
2,440 
14,615 
986 
1,213 
504 
1,483 


678 


$47,703 


46 
41 
20 
02 
63 
97 
00 
10 
63 
16 


41 


87 


EXPENSE OF BULLETINS AND ENFORCING PROVISIONS OF CHAPTER 


955 oF THE Laws oF 1896. 


Receipts. 


Cet. 1. To balance-on hand . 5 ppaciapierniee. « oa 
To amount received from Comptroller... 


Oct. ik. Account overdrawn’ .-:.Riscstwnk- aueee 


Expenditures. 
By chemical supplies. 04.05). fes0 02 oe 
By heat, light and ,water............... 
By postage and stationery.............- 
By publicaisong. 230s aiees no pie f 
SY. RUM oh. a 5. ac aleve Aantal ot cements 
sy SCLENLIAC apparatus. . oi. ss aston: 


By traveling expenses: ..)..s os... sain = 


$922 
10,000 


1,101 


$12,023 


17 
00 


19 
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1896. 
Oct. 


1896. 


SEconp JuDICIAL DEPARTMENT, CHAPTER 675 oF THE Laws 
1894. 
Receipts. 

Ta Ronpalamee OMe NaANG sc: .-.t oere 6 se crass $45 

To amount received from Comptroller... 8,451 

$8,497 

Expenditures. 

By chemical supplies .............:..%- $44 

By. CONTINGENT EXPENSES © <rsra,.05 0." ola sie 181 

PY ROT CULIZ OLS erat siefois is i nfeke atare. its Aatalssh eens 111 

By freight And CXPTESS «06 lela hs scien Soe. 36 

By hornicure: Ame WRU CS eye fen 6 ease 8 bE 

By, heat, light and water.........-....«.-. 47 

1 eg 1 OCC age eee Ae et > Ne ne ee 520 

PSV RUE IAY: © ot Saoirse nes eevee es Oo Les Sl adalaa sane 127 

By postage and stationery............. 62 

ESV HO UULMICROIOMS Vase Ge atat ls <cg.s ng aera. 1,342 
EES ell ALC A ce os aS arte 8 Sivas Sebati Pa Sa ode soe 4,122 

By SCLEDTLUC ra PAPDUS 5. ctye nig ex s ei5 2 123 

By seeds, plants and sundry supplies.... 224 

By tools, implements and machinery... . 

iby trdavelime expenses... 02.2: 2... eee: 728 

PA OMA Ren ser triers cence Wee vate ne's 762 

eb DIAG Diy ret eka pisidinhecets. <4 ote-ale = tak 46 

$8,497 

PostaGE AccoUNT, SPECIAL APPROPRIATION, 
Receipts. 
To amount received from Comptroller... $500 
Expenditures. 
By postage and stationery............. $218 
By PallanGe taut WAM 0 sores cves so encie + 282 


OF 


aly 


05 


00 


00 
00 


00 
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SPECIAL APPROPRIATION FOR REPAIRS TO BUILDINGS. 


Receipts. 
To amount received from Comptroller... $1,200 OO 


Expenditures. 


By TODAILA etches ake. oe $1,198 46 
By Walaniee ss. 2)..¢.55,0058 4 ae uaehs ee Eee 1 54 


$1,200 00 


All expenditures are supported by vouchers, approved by the 
auditing committee of the Board of Control, and have been fur- 
nished the Comptroller of the State of New York. 


Unrrep Sratrms APPROPRIATION UNDER AcT OF CONGRESS AP- 
PROVED Marcu 2, 1887. 
Dr. 
1897. 
July 1. To receipts from Treasurer of United 
States, as per appropriation for fiscal 
year ending June 30, 1897, as per act 


of Congress, approved March 2, 1887.. $1,500 00 
Cr. 

By postage and stationery............. $0 05 
By Pu Micatone i tae so 2 Gearon ee 155 68 
FAy- SOIAIOS “A cre che sr eee oe oo ee 1,264 99 
By scientific Apparaun © . 3. ca yeas oes 8 85 
By seeds, plants and sundry supplies.... 30 27 
By traveling expenses .. 2... 0.0..00..0002% 40 16 


WILLIAM O’HANLON, 
Treasurer. 


DIRECTOR'S REPORT.* 


T'o the Honorable Board of Control of the New York Agricultural 
Experiment Station: 

Gentlemen:—I1 have the honor to present herewith the report 
of the New York Agricultural Experiment Station for 1897. 

A statement of the efforts and progress of the past year can be 
no more fittingly prefaced than by an acknowledgment of the 
earnest support and wise direction which you have given me as 
your executive officer. I am sensible also of the loyal co-opera- 
tion of the members of the Station staff in the prosecution of the 
work which we have undertaken. Moreover, the press of the 
State and the leaders of agricultural thought and praetice have 
given us most hearty and efficient assistance in securing the 
means necessary to the development of our equipment; and I am 
conscious that the intelligent agricultural masses have stood in 
such an attitude of sympathy towards this institution as to con- 
stitute a strong stimulus to vigorous effort in their behalf. This 
combination of favorable conditions has conspired to make the 
record of the Station for the year 1897 one which it is pleasant 
to review. 

In my report for 1896, attention was directed to the need of 
strengthening the work of the Station at several important points. 
The recommendations which I then made have met with your 
approval and much has already been accomplished towards re-en- 
forcing old lines of effort and establishing those which are new. 


ADDITION TO THE STATION STarr. 

Editor and Librarian—This most important position has been 
filled by the selection of Frank H. Hall, B. 8., formerly connected 
with the Office of Experiment Stations in the United States 
Department of Agriculture. 


*Reprint of Bulletin No. 142. 
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Mr. Hall is a native of Michigan, and graduated from the 
Michigan Agricultural College in 1888. 

After graduation he was elected to an instructorship in mathe- 
matics in his alma mater, from which he resigned to accept a 
position on the United States Geological Survey. 

In 1893, Mr. Hall became connected with the Office of Experi- 
ment Stations as librarian and proof reader and when he resigned’ 
on April 1, 1897, to enter upon his present duties he was con- 
nected with the editorial staff of the Experiment Station Record 
as editor of the department of field crops. His fitness for the 
peculiar work which he has undertaken in this institution is 
already shown by the favor with which his popular expositions 
of the Station bulletins have been received and by the way in 
which he is proceeding to bring the Station library into a con- 
dition of efficiency and availability. 

Bacteriologist—Mr. H. E. Harding, B. S., of the University of 
Wisconsin, has been elected to the position of bacteriologist. He 
is to enter upon his duties on January 1, 1899. 

Mr. Harding is a graduate of the University of Wisconsin in 
the class of 1896. For nearly three years he has been pursuing 
special studies in bacteriology with Dr. H. L. Russell, chiefly 
with reference to the bacteria of the farm. He has had an inti- 
mate knowledge of, and considerable connection with the detailed 
investigations which resulted in the recent important discoveries. 
of Babcock and Russell concerning the curing of cheese. In 
June Mr. Harding will go to Europe for study until he takes up 
his work here. i 

Dairy Expert.—It was felt that this position should be filled by 
some one not only entirely familiar with the best methods of the 
manufacture of butter and cheese, but also with the difficulties 
and problems which confront New York dairymen. The quali- 
fications of the gentleman selected for this work meet both of 
these requirements. Mr. George A. Smith is well known in the 
State of New York not only as the efficient Director of Farmers’ 
Institutes for three years, but also as one of the dairy experts of 
the New York State Department of Agriculture. Mr. Smith is 
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an accomplished cheese-maker, and through his intimate and long 
continued contact with the farmers of the State, he has become 
well acquainted with the peculiar needs of New York dairying. 
It is felt that the confidence which the farmers of the State have 
in Mr. Smith will strengthen the Station with its constituency. 

Botanist.—A. Station botanist has not yet been chosen. He 
will be selected with reference to his fitness to take up investiga- 
tions in plant pathology which, in consideration of the large 
fruit and vegetable growing interests of the State of New York, 
is a most extensive and important field of effort. 

Other changes.—During the year Mr. W. W. Parker and Mr. 
E. C. Worden, assistant chemists, have closed their connection 
with the Station, and Mr. E. B. Hart and Mr. Firman Thompson 
have been elected to take their places. 

Mr. F. C. Stewart,mycologist at the Second Department Branch 
Station, has been granted a year’s leave of absence for further 
study. 

BuILDING EQUIPMENT. 

Biological and dairy building—In accordance with the unani- 
mous decision of your Board, the Legislature of 1897 was asked 
to appropriate $41,000 for the erection of a new building to be 
devoted to biological and dairy research. This request was 
granted, there being no apparent opposition. Leading dairy- 
men and horticulturists all over the State contributed to this 
result by expressing to their representatives in the Legislature 
their belief that this appropriation would advance the agricul- 
tural interests of the State. It must be conceded, moreover, 
that there is at the present time a tendency on the part of 
both the National and State Legislatures to recognize generously 
any just demand coming from farmers. 

The money for the erection of this building became available 
early in April, but the plans and specifications were not placed in 
the hands of your building committee until nearly the middle of 
August. Such a delay was exceedingly unfortunate because it 
has obliged the contractor to proceed with his work during cold 
weather. 


D 
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The contract for the erection of the building was awarded to 
Mr. A. B. Morrison, of Geneva, N. Y., on very satisfactory terms, 
and its construction has proceeded with expedition so that the 
walls and roof are practically completed. It is hoped that the 
building may be available for our use by midsummer. 

The following is a summary of the facilities that this building 
will afford, a somewhat detailed description of which will appear 
in a subsequent report: | 

1. Dairy Department. This includes a milk-receiving room, 
pasteurizing room, cheese-making room, butter-making room, 
cold-storage room, six cheese-curing rooms and dairyman’s office. 

The first four rooms are wainscoted in glazed brick with vitri- 
fied tile floors and are to be equipped with the very best appa- 
ratus for investigation work. 

The cheese-curing rooms are to exhibit some unique features 
in the way of control of temperature and moisture. 

2. Bacteriological Department. This includes a laboratory, 
incubator room, culture room, general work room and office. 
The temperature of the incubator and culture rooms will be under 
automatic control, and their use will be shared with the Station 
botanist. 

These rooms will be supplied with compressed air, steam at 
high pressure, hot and cold water, fuel and lighting gas, and with 
the most modern apparatus for bacteriological investigations. 

3. Botanical Department. The rooms in this department will 
be a laboratory office and museum, with a joint use of the incu- 
bator and culture rooms. The equipment of compressed air, 
steam, water and gas will be the same as in the bacteriological 
department, and the equipment of apparatus will be no less 
efficient. 

4. Horticultural Department. The space for this department 
will include the horticulturist’s laboratory, horticulturist’s office, 
assistant horticulturists’ office, and two large museum rooms. 
In many respects these rooms will be equipped similarly te those 
of the other departments mentioned. 

5. Entomological Department. This will contain an office large 
cnough to afford laboratory facilities and a museum room. 
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The heat for this building will be supplied from twin boilers 
ef twenty-five horse-power each, which will carry a pressure of 
from sixty to seventy-five pounds, the pressure on the radiators 
being reduced to five pounds. These boilers will furnish steam 
for a twenty horse-power engine, which will supply power for 
running the dairy machinery, the compressor of the refrigerating 
plant, an automatic compressed air pump, a water pump and 
other apparatus. 

The building is to be equipped with one of the most approved 
forms of refrigerating apparatus which will be used to secure a 
low temperature in the cold storage room and such temperatures 
as are desired in the cheese-curing, bacteriological, cheese and 
dairy rooms. 

The temperature of the building will be automatically con- 
trolled by a pneumatic system of temperature regulation. In the 
offices, laboratories and working-rooms of the dairy department, 
this control will be applied directly to the valves of the radiators. 
In the cheese-curing rooms, and to a partial extent in the culture 
and incubator rooms, the temperature will be regulated through 
the operation of dampers opening or closing hot and cold air 
tubes. 

New forcing house-—A new building has been added to the 
forcing house plant, the dimensions of which are 100 by 20 feet. 
This is to be utilized for investigations in plant nutrition. 

Poultry house—The facilities for poultry investigation have 
been increased by the erection of a new house. The special fea- 
tures of this building are an incubator cellar where uniformity 
of temperature can be secured, a series of brooders warmed by 
hot water, breeding pens of the most approved plan, storage for 
a large variety of foods, a room for the poultryman and a cooking 
room. 

General repairs —During the past eighteen months the build- 
ings of the Station have been put in thoroughly good condition. 
The two houses occupied by Mr. Beach and Mr. Wheeler have 
been enlarged and renovated throughout, and have been equipped 
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with bathrooms and new heating apparatuses. The chemical 
laboratory, the three barns and other outbuildings have also 
received exterior coats of paint. 

Further needs.—I desire to recommend the erection in the near 
future of a tool shed which shall accommodate all of the machin- 
ery which is used on the farm. It will also be wise to build 
potting sheds with accommodations for various mixtures of fore- 
ing house soils in the immediate vicinity of the forcing houses. 


LIBRARY. 


The three rooms on the west side of the Director’s house have 
been set apart for a library. They have recently been repainted 
and repapered and are now in a very attractive condition. The 
largest one is supplied with the tables and chairs necessary in a 
general reading room. The number of books in the library has 
been largely increased during the past year by the purchase of 
complete sets of the journals giving the records of investigation 
and of such other literature as is useful in an institution of this 
kind. It has been found possible, also, to practically complete 
the sets of bulletins and reports of other American stations and 
of the United States Department of Agriculture. These have 
been attractively bound and form an important part of our refer- 
ence library. 

In view of the fact that the members of the staff should keep 
in touch with the current literature of investigation, it has been 
decided that one-half day of each week shall be set aside as 
library day. It may be desirable to keep the library open even- 
ings in order that as much time as possible may be available for 
consulting the journals and other serial publications, the file of 
which will soon number about one hundred. 


PUBLICATIONS. 
Reference was made in my last report to the desirability of 
modifying in some respects the character of the publications from 
this Station. It was there proposed that the bulletins written 
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by the members of the staff, to be called the Complete Bulletins, 
should be full in detail and as scientific in discussion as appeared 
desirable to the writers. It was also suggested that instead of 
issuing these bulletins to the entire number of persons whose 
names are on our mailing list, popular bulletins should be written 
on the basis of the more complete form which should convey to 
the agricultural public the results of our work in more simple and 
less technical language. This plan has been put into execution, 
and if we may judge from the expressions of approval which 
have come to us from farmers and from those engaged in work 
at other Stations, this departure is likely to prove both popular 
and successful. It is decided, in addition, that the annual re- 
ports shall consist only of such matter as is published in the com- 
plete bulletins. There seems to be no good reason for printing 
any great amount of matter in the annual report which does not 
appear in the bulletins. If any fact or conclusion is worth pub- 
lishing at all it is proper to give to it the fullest possible circu- 
lation among those for whom it has special value. 

The Station editor also prepares press reviews, which are sent 
with the bulletins to all newspapers on our mailing list. It isa 
matter of gratification that these reviews are very fully and 
widely printed. This plan not only secures a more widespread 
attention to our bulletins but also insures accuracy of statement 
in regard to our conclusions. 


Maiuine List. 


The mailing list of this Station includes several divisions: 
(1) The officers of the United States Department of Agriculture 
and of all other experiment stations; (2) the newspapers of this 
State and a few outside; (3) those persons who desire to receive 
our complete bulletins; (4) the main list, or those who receive 
the popular bulletins. The latter list now numbers about thirty 
thousand names. In two years our mailing list has increased 
about ten thousand names. 
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WoRK IN THE SECOND JUDICIAL DEPARTMENT. 


The expenditure of the appropriation for work in this depart- 
ment has been along much the same lines as in the past years. 
The needs of the farmers and market gardeners in this section of 
the State clearly indicate the directions in which they should 
receive help. The concentration of vegetable and fruit growing, 
both out of doors and under glass, in the vicinity of New York for 
so many years has brought about a corresponding concentration 
of injurious fungi and insects. The aid, therefore, which this 
Station is able to give to the agriculture of Eastern New York is 
chiefly in studying new diseases and insects and in illustrating 
how these pests may be held in check. There seems to be no 
question but that the policy which has heretofore prevailed in the 
management of this special work should be materially changed. 
An attempt has been made to carry on at Jamaica, where this 
branch effort has its headquarters, more or less scientific re- 
search. Such research necessitates an equipment of apparatus 
and a reference library, and if it is successfully maintained under 
the present plan, apparatus and library facilities must be dupli- 
cated, a policy which is certainly unwise and wasteful. There is 
no question but that the concentration of the scientific work in 
the laboratories of the Station at Geneva will be in the interests 
of economy and efficiency. In this way much more varied and 
extensive experiments, illustrative and otherwise, can be con- 
ducted in different parts of the Second Judicial Department. It 
is gratifying to know that one of the most intelligent and active 
agricultural societies in this department has already, by unani- 
mous resolution, approved this change of policy. A very en- 
couraging feature of this action by such a body of farmers was 
the accompanying declaration that one special line of experi- 
ments had already saved to the agriculture of one section of 
Long Island at least $75,000. In view of the considerations here 
presented, I shall recommend that this special fund be expended 
chiefly in maintaining experiments in the field and in foreing 
houses, which shall be an attempt to illustrate the applicatien to 
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practical agriculture of the facts discovered in our laboratory 
research. 

It now appears probable that in 1898 attention can be most 
profitably given to the potato and pickle interests of Long Island. 
With this in view, arrangements are already being made to locate 
experiments at at least eight different points, chiefly with refer- 
ence to the use of fertilizers in potato growing and to the applica- 
tion of a spraying mixture in controlling the diseases which prey 
upon cucumbers. 

Experience teaches that it is not enough merely to discover a 
fact and point out its relations to practical agriculture. The 
extreme conservatism of the agricultural class seems to render it 
necessary to go even farther, and by illustration and by precept 
upon precept to overcome indifference and skepticism. It is true 
that such instructional efforts as this are outside of the proper 
function of the Experiment Station, but conditions seem to re- 
quire them. 

CHEMICAL DEPARTMENT. 


Fertilizer analysis—The demands upon this Station for the in- 
spection of commercial fertilizers are steadily and rapidly in- 
creasing. The records show that in no other state are the 
requirements for this work so heavy as is the case in New York. 
During the year 1897, 184 manufactures have filed in this office the 
required statements concerning 1,728 brands of fertilizers. Not 
all the registered brands are actually sold in the State, but the 
real number is unnecessarily and even absurdly large. There is 
not a single good reason for this multiplication of names in the 
fertilizer trade, but many reasons why such a state of things 
should not exist. It is a cause of confusion and of unnecessary 
expense and should hasten a change to a more economical system 
of buying and selling plant food. 

During the season of 1897 three traveling agents were em- 
ployed by the Station for the collection of samples of fertilizers 
in different parts of the State. These agents were at work during 
about four and one-half months, and they collected 1,005 sam- 
ples, representing 748 different brands. This is less than the 
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entire number of brands sold. It is impossible with the funds 
now at the command of the Station for fertilizer inspection to 
search out and sample in any one year every brand that is sold 
or offered for sale within the boundaries of the State. As a 
matter of fact, the work of this kind that is now done is really 
costing the Station more than the sum appropriated for this pur- 
pose. It is entirely safe to say that the appropriation for fer- 
tilizer inspection in New York is less in proportion to the neces- 
sary work than is the case in any other state. The situation is 
somewhat perplexing. It would be desirable if some means 
could be devised to cheek this useless multiplication of brands, 
at least so long as it is necessary for the State to inspect them. 
This could be done, possibly, by imposing an analysis fee upon 
each brand sold or offered for sale. ‘There are reasons why it 
would be just to do this. For instance, one company registered 
in 1897 two hundred and forty-two brands and the effort required 
for the inspection of these, provided they were all sampled, is a 
large proportion of the work for the year. This company imposes 
upon the State an expense which is greatly disproportionate to 
its sales as compared with other companies offering a greatly 
less number of brands. It is very certain that if the fertilizer 
trade continues its present development, either an analysis fee 
must be imposed or else the State appropriation must be consid- 
erably increased. |As the matter now stands, a large share of the 
time of the chemist-in-chief and of four assistant chemists, be- 
sides a good deal of attention on the part of the Director of the 
Station, is devoted to fertilizer inspection. The result is that 
the efforts of certain Station officers in the direction of investiga- 
tion are unfortunately limited by this burden of routine work to 
an extent not justifiable from any point of view. I commend 
this matter to the attention of your Board as one worthy of seri- 
ous and careful consideration. 

Sugar beets.—Considerable attention has been devoted to sugar 
beet analysis. This was made necessary by the present active 
and wide spread discussion of sugar beet production in New 
York. 
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‘About one hundred and fifty samples of beets were analyzed 
and a general summary of the results is given in Bulletin 135, 
showing that the average percentage of sugar in the beets was 
15.3 per cent. The present indications are that this work will be 
largely increased in 1898. 

Plant nutrition—Investigations are in progress concerning the 
plant-food needs of fruits and vegetables and the effect of certain 
compounds in fertilizers upon the quality of fruits. 

The composition of cider and vinegar—A study of the composi- 
tion of cider and cider vinegar is now going on with a view to 
discovering some means of distinguishing between real and arti- 
ficial or adulterated cider vinegar. 


DEPARTMENT OF HORTICULTURE. 


Of the nine horticultural bulletins issued by the Station in 
1897 five discuss plant diseases and the methods of treating them, 
and one relates to apparatus used in treating insects and diseases 
which are injurious to plants. It should not be inferred from 
this that subjects relating to plant pathology occupy two-thirds 
of the time of the horticultural staff, although it is true that 
much attention is devoted to work of this kind. 

Plum leaf spot.—For several years questions pertaining to the 
treatment of the leaf spot of plum and cherry have been under 
investigation. The work which Mr. Fairchild started in 1891 to 
determine the best means of preventing injury to plum and 
cherry nursery stock was followed until a satisfactory line of 
treatment could be confidently recommended. Investigations 
were then undertaken with the same disease in the orchard. A 
report of the progress of this work in 1895 was given in Bulletin 
98 and the Annual Report for that year. The experiments were 
continued in 1896 to determine whether the disease may be con- 
trolled by two treatments with Bordeaux mixture, 1-to-11 for- 
mula, and if so when these treatments should be made. The 
results, as set forth in Bulletin 117, show that two timely and 
thorough treatments with this mixture may control the disease 
on plums in some seasons, but three treatments generally give 
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best results. The Italian prunes, which were given this treat- 
ment, showed an average gain of 24} pounds of fruit per tree at 
an extra cost of less than one cent per pound. 

Cherry leaf spot——Cherries ripen so early in the season that it 
has not yet been found practicable to give them the thorough 
treatment which is necessary to control the leaf spot, without 
spotting the fruit with the spray so as to injure its appearance 
when ripe. This question is still under investigation. 

Raspberry anthracnose—In Bulletin 124 Mr. Paddock gives the 
results of three seasons’ work with the raspberry anthracnose. 
He finds that it is best to set none but healthy plants and prac- 
.tice a short rotation of crops. The spread of the disease in in- 
fested fields was successfully prevented by treatment, but the 
yield of fruit was not increased enough to make the spraying 
profitable. 

Oat smut.—The treatment of oat smut can hardly be ealled a 
horticultural operation, but the general importance of the subject 
to the agriculture of the State and the need of a bulletin to 
furnish correspondents with instructions for treating this disease 
made it desirable that some investigations concerning it should 
be undertaken. In Bulletin 131 Mr. Close sets forth clearly the 
results of investigations which were conducted in 1897, partly at 
the Station and partly on the farm of Messrs. King and Robinson, 
Trumansburg, Tompkins County. Lysol, a fungicide which has 
not heretofore been tried against grain smuts, gave excellent 
results. The most inexpensive treatment, soaking with 0.2 per 
cent formalin solution, cost for the material 1.4 cents per bushel 
of seed treated. 

Gooseberry mildew.—We have long wished to know something 
definite as to the comparative value of potassium sulphide and 
Bordeaux mixture for preventing gooseberry mildew. Mr. Close’s 
investigations on this point are published in Bulletin 133. The 
best results were obtained when the treatment was begun early 
in the season, and potassium sulphide proved superior to Bor- 
deaux mixture, lysol and formalin for preventing the disease. 
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Spray pumps and mixtures.—The constant demand for elemen- 
tary instruction concerning the use of spray mixtures and spray 
pumps made it necessary to make further tests of apparatus and 
revise former instructions so as to include the most recent devel- 
opments in this line. This has been done by Mr. Paddock 
and the results are given in Bulletin 121 on Spray Pumps and 
Spraying. 

Effect of wood ashes upon apple scab.—F or five years one of the 
apple orchards at the Station has been devoted to an investiga- 
tion of the question whether fertilizing the soil liberally with 
wood ashes may make the apples more resistant to the seab. 
The results in this investigation are set forth in a bulletin on this 
subject in which it is shown that, with the conditions under 
which this investigation was made, immunity from apple scab 
is not at all increased by liberal applications of hard-wood ashes 
to the soil. 

Forcing tomatoes—Methods of training and benching tomatoes 
in the forcing house are discussed in Bulletin 125. The conelu- 
sion is reached that, at least in this climate, single stem training 
is elearly superior to three stem training in forcing tomatoes. 
Plunging small pots containing the young tomato plants in the 
soil of the bench to see whether confining the roots thus would 
bring the plants into bearing earlier or increase their productive- 
ness, showed that practically nothing was gained by this treat- 
ment and when used with three stem training it was a detriment. 

Varieties of fruit at the Station—But two bulletins have been 
prepared in 1897 on the varieties of fruit which are growing at 
this Station. These are Bulletins 127 on Strawberries and 128 
on Raspberries, Blackberries and Dewberries, both by Mr. Pad- 
dock. 

The following shows the number of varieties of commonly 
cultivated fruits in the Station collection at the close of 1897, not 
including plants which were received in the fall of 1897 nor those 
currants and gooseberries which are grown here simply to illus- 
trate the species to which they belong: 

2 
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5 Number of Total number of 
Station seedlings} Varieties added | varieties now 
. In ta oO iy 
na ga eS es spring of ’97. BSc: es 
Pomaceous fruits : [ 
Ap PLESIsaee_ 2 SS aceon ceeene 50 108 671 
Crabvapplesise 23). 22 22 axenic orl| Weeoayee eee il 22 
POarsetcasseceres sce eee tee eee 39 19 240 
Quin CEs asseee see Sete ew coe oA a soemere eee 2 11 
Stone fruits: 
ADTICOLS co S72=- Stoo e: Seance penseeeeeceee 11 36 
Cherries .-.--- Beciccis See Wosadee 1 21 75 
Beaches {.22c oe sey Pas eel eek ee eer 7 147 
lO S fee eee oe er eee ae ese 18 43 243 
Small fruits: 
Grapeseicoscr cos eheee on ties 446 6 675 
COrrantsi se tes ce oo ce eee eee 53 10 102 
GOOSEDEIDIGS, 225. n= esses oe 256 5 479 
BISCKDCELDIES cece cece eee coe ne 1 3 34 
Dewberries AD Wy os eee 49 
IRABPUCINIOS . ceSus so 5222 co cate | 23 6 123 
Straw DErElesuee soe see esses | 53 27 113 
otal eee. Sa Sore ies 983 306 3,020 


DEPARTMENT OF PLANT PATHOLOGY. 


A new disease of sweet corn—Mr. Stewart has given consider- 
able time to the study of a new disease of sweet corn to which 
the early varieties of this crop are much subject in the market 
gardens of Long Island. He has demonstrated that this disease 
is bacterial in its nature, which is the first step necessary to a 
discovery of methods of prevention. The subject needs further 
study, and no remedial measures can now be recommended. Pre- 
vention may perhaps be secured by care in the selection of seed 
and by the planting of resistant varieties. 

Potato scab.—The ploughing in of a crop of green rye had no 
effect in preventing potato scab. The disease appeared to be 
aggravated rather than checked. 

Potato stem blight——This was not communicated by planting 
diseased tubers, neither were peppers, tomatoes, egg plants or 
plants of other species infected by contact with diseased potato 
tubers. 

Carnation rust—The application of a solution of common salt 
neither prevented the rust nor benefited the growth of the car- 


nation plants. 
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Downy mildew on cucumbers.—The early cucumber and pickle 
industry of Long Island has been in danger of destruction from 
the ravages of this disease. The experiments of Mr. Stewart in 
1896 resulted in materially checking its development by spraying 
with Bordeaux mixture. 

These experiments were repeated at two points in 1897 with 
similar results. On a small plat of early cucumbers at Floral 
Park, spraying caused an increased yield of over 30,000 fruits per 
acre. 

On the farm of Mr. Robert Colyer an acre of late cucumbers 
was sprayed under the direction of Mr. Stewart. The resulting 
crop was about 102,000 fruits, the average yield with growers 
who took no pains to control the mildew being not over 20,000 
fruits per acre. It is probable that other growers can produce 
equally large crops when the spraying is done with equal intelli- 
gence and thoroughness. 


DEPARTMENT OF ENTOMOLOGY. 


Insectary.—A portion of one of the large greenhouses is being 
remodeled for use as an insectary. Among other important 
features it will contain breeding cages of necessary sizes and 
shapes in which various species of injurious insects can be iso- 
lated and their habits studied, root cages for studying insects 
which attack the roots of plants, and fumigating boxes to be 
used in testing the effects of various gases upon insects in differ- 
ent stages of development. A dark room also forms an im- 
portant part of the equipment of the insectary. 

The collection of insects—About 200 species have been added to 
the Station collection of insects besides valuable biological ma- 
terial] illustrating the life histories, habits and injurious work of 
some of the species already in the collection. The collection now 
numbers nearly 2,600 species. 

Ilustrations.—An important part of the work during the past 
season has been the making of illustrations, photographs and 
drawings, showing the structure, life histories and habits of in- 
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jurious insects and their natural enemies. A large number of 
these illustrations have been made during the past summer. | 
They are kept on file for use in bulletins as needed. 

Inspection of nursery stock.—Nursery stock inspection has been 
continued again this season, but to a less extent than the season 
previous. About fifteen nurseries have been visited, with the 
result than ten species of insects, all more or less injurious, have 
been found on young trees about to be shipped, showing that 
these insects are distributed by means of nursery stock. The 
species referred to are as follows: The woolly aphis, peach tree 
borer, the pistol-case bearer, oyster-shell bark-louse, scurfy bark- 
louse, plant lice of various species, the bud moth, the New York 
plum Lecanium, the oak scale and Aspidiotus ancylus. The San 
José scale has also been found in a small nursery in Western 
New York. Infested stock has possibly been shipped from this 
nursery for six or eight years past. The present owner is going 
out of the business and is clearing the land for fruit. 

Haperiments in dipping young nursery trees infested with plant 
lice— Young nursery trees infested with plant lice cannot be 
sprayed to advantage, as the lice cause the leaves to curl. The 
- lice congregate in great numbers on the under sides of the leaves 
at and near the tips of the young trees. By dipping these in- 
fested tips the insects may be killed. The object of the experi- 
ment was to determine the proper strength of the solution (a 
solution of whale-oil soap) to use. The expense of treating the 
trees was so slight that no record of it was kept. It was shown 
that whale-oil soap will kill the lice and may be safely used for 
this purpose at a strength of one pound to seven gallons of water, 
but that a stronger solution, one pound to three gallons, will 
injure the foliage. The weaker solution kills the lice as effectu- 
ally as the stronger. 

Hxperiments in spraying young nursery trees — One-year-old 
apple grafts were sprayed with green arsenite (Scheele’s green) 
one pound to 100 gallons. (The trees were badly infested with 
the canker-worm. This application was made late in June and 


se 
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was so effectual in destroying the canker-worms that another 


_ application was not necessary. 


Young cut-leaf birch trees, badly infested with thrips, were 
sprayed three times with a whale-oil soap in solution, to which 
was added one ounce of flowers of sulphur to one gallon of the 
soap solution. This combination proved highly successful, show- 
ing that this serious pest can be controlled. 

Experiments in fumigating nursery stock with hydrocyanie acid 
yas.—These experiments are vot yet completed, but the indica- 
tions now are that nursery stock can be successfully fumigated 
in large frost-proof cellars where the trees are ordinarily stored 
over winter, without going to the expense of building houses for 
this purpose where stock can be fumigated in small lots only. 

Spraying experiments with green arsenite-—These experiments 
form a part of a series of experiments with green arsenite begun 
in 1896, their object being to test the value of green arsenite as 
compared with Paris green. 

Fourteen large trees owned by O. L. Jackson, at Rushville, 
were used for the experiments and were sprayed three times. 
Examinations made soon after the first application showed that 
only the young worms, those about one-fourth inch long, had 
been killed by the spray. After the third application the trees 
were practically free from worms, the older ones having finally 
succumbed. 

This indicates that green arsenite may be slow in its action but 
where the trees were sprayed three times it was effectual. 

Imestigations and experiments with plant lice—Four species of 
plant lice have been under observation during the past season, 
two infesting the plum and two infesting the currant. The work 
of studying out the complete life histories of these species is not 
yet complete. The best progress has been made with Hyalopterus 
prum. All stages but one have been observed and drawings 
made. In all the other species studied, with the probable excep- 
tion of Myzus, new facts concerning their life histories have been 
brought to light, and their various forms figured for the first 
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time. Nine species of the natural enemies of these insects have 
also been studied and illustrations made showing the different 
stages in their development. 

Experiments in spraying currant bushes and plum trees showed 
that these lice may be destroyed if a whale oil soap solution, one 
pound to seven gallons of water, is properly used. 

The cotton-wood leaf beetle—The investigations and experiments 
with this insect were finished during the past season. 

The field used the previous year was sprayed with green 
arsenite, former experiments having shown that this insecticide 
would probably prove the most effectual of any tried. Three 
applicatians were made, with the result that the plat was kept 
almost entirely free from the insects. 

In comparing the cost of spraying and running the “ bug 
machines,” or “ drags,” it was found that the spraying could be 
done at about two-thirds the expense of the other method. It 
was also found, however, that under ordinary circumstances the 
best results would be obtained by using the “ machine” for a 
few days soon after the last application of the poison. 


DEPARTMENT OF ANIMAL INDUSTRY. 


Feeding experiments with chicks and capons.—From an extended 
test of the relative efficiency of whole and ground grains in feed- 
ing chicks and capons it was learned that more food was eaten 
and a more rapid and profitable gain was made when the ground 
grain was fed. 

Source of milk fat—An extended and somewhat elaborate 
investigation concerning the source of milk fat was begun early 
in the year and the results so far as reached were published in 
Bulletin 132. 

The data show clearly that food fats are not essential to the 
formation of milk fat, and that the milk fat was not derived 
wholly from the metabolism of protein; but that probably its 
origin was partially in the carbohydrates of the food, as has been 
demonstrated to be the case with body fat. y 
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PRODUCTION OF FIBLD CROPS. 


An important series of experiments has been begun on the 
Station farm for the purpose of studying the relative economy of 
certain systems of maintaining soil fertility. 


EDUCATION IN RoapD BUILDING. 

The U. S. Department of Agriculture, among other efforts, is 
endeavoring to disseminate information concerning the construc- 
tion and economy of good roads. To this end a bureau known as 
the Office of Road Inquiry has been established. 

As one means of accomplishing its purposes this Office is 
cooperating with the Land Grant Colleges and the Experiment 
Stations in building in proximity to these institutions samples of 
roads which shall be an object lesson, especially to rural com- 
munities. 

The first of these roads was built at New Brunswick, N. J., and 
the second at Geneva. The latter was built by the united efforts 
of the Office of Road Inquiry, private citizens, the village of 
Geneva and the Experiment Station, and is located on North and 
Castle streets. It extends about twelve hundred feet along the 
northern boundary of the Station property and runs the entire 
length of Castle street, the whole distance being about one and 
a quarter miles. 

The manner of construction is what is known as MacAdam, the 
covering of the road bed consisting of broken stones to the depth 
of eight inches. On North street the road is eight feet wide 
and on Castle street the width is fourteen feet for the greater 
part of the distance, the remainder being twenty feet. 

The lower five inches of the covering was obtained from com- 
mon field stone, and this was surfaced with three inches of 
broken Hudson River trap rock. 

The cost, details of construction and other related facts will be 
given in the report of the Department of Agriculture. As this 
road was completed only last October it is too early to draw con- 
clusions as to its quality and durability. It is satisfactory so far 
and has changed the streets between the Experiment Station 
and the city from a condition which at times was almost unbear- 
able and prohibitive of travel to one of convenience and comfort. 
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BULLETINS PUBLISHED IN 1897. 


The following is a list of the bulletins issued by the Station for 
the year 1897. All of these are included in this report excepting 
Nos. 114, 115, 116, 120, 122, which were presented in the report 
for 1896. 

No. 114—January.—Gooseberries. 8S. A. Beach. Pages 48. 

No. 115—January.—Director’s report for 1896. W. H. Jordan, 
Pages 26. 

No. 116—January.—Report of analyses of commercial fertilizers 
for the fall of 1896. L. L. Van Slyke. 
Pages 57. 

No. 147—March.—Treatment of leaf spot in plum and cherry or- 
chards in 1896. S. A. Beach. Pages 9. 

No. 118—March.—Alfalfa. W. P. Wheeler. Pages 10. 

No. 119—March.—The downy mildew of the cucumber: What it 
is and how to prevent it. F. C. Stewart. 
Pages 30. 

No. 120—March.—A practical method of fighting cutworms in 
onion fields. F. A. Sirrine. Pages 14. 

No. 121—March.—Spray pumps and spraying. Wendell Pad- 
dock. Pages 23. 

No. 122—April.—The pistol-case bearer. V.H. Lowe. Pages 12. 

No. 128—April._Spraying potatoes on Long Island in the sea- 
son of 1896. F.C. Stewart. Pages 27. 

No. 124—April—Anthracnose of the black raspberry. Wendell 
Paddock. Pages 14. 

No. 125—July.—Forcing tomatoes: Comparison of methods of 
training and benching. Note on a tomato 
disease. S. A. Beach. Pages 32. 

No. 126—November.—Feeding experiments with chicks and ca- 
pons: The relative efficiency of whole and 
ground grains as comménly fed. W. P. 
Wheeler. Pages 19. 

No. 127—November.—Strawberries in 1897. Wendell Paddock. 
Pages 12. 
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.128—November.—Variety tests with raspberries, blackber- 


ries and dewberries. Wendell Paddock. 
Pages 11. 


. 129—-November.—Report of analyses of commercial ferti- 


lizers for the spring of 1897. L. L. Van 
Slyke. Pages 71. 


. 130—December.—A bacterial disease of sweet corn. F. C. 


Stewart. Pages 17. 


.131—December.—Results with oat smut in 1897. C. P. Close. 


Pages 14. 


). 132—December.—The source of milk fat. W. H. Jordaa and 


C. G. Jenter. Pages 34. 


. 133—December.—Spraying in 1897 to prevent gooseberry mil- 


dew. C. P. Close. Pages 12. 


. 134—December.—Report of analyses of commercial fertilizers 


for the fall of 1897. L. L. Van Slyke. 
Pages 39. 


.135—December.—The composition and production of sugar 


beets. L. L. Van Slyke, W. H. Jordan 
and G. W. Churchill. Pages 30. 


. 186—December.—Inspection of nurseries and treatment of in- 
fested nursery stock. V. H. Lowe. 
Pages 30. 


. 187—December.—Commercial fertilizers for potatoes. W. H. 


Jordan. Pages 22. 


. 188—December.—Experiments and observations on some dis- 


eases of plants. F.C. Stewart. Pages 18. 


. 189—December.—Plant lice: Descriptions, enemies and treat- 


ment. V.H. Lowe. Pages 20. 


. 140—December.—W ood ashes and apple scab. S. A. Beach. 


Pages 27. 


. 141—December.—Digestion and feeding experiments. W. H. 


Jordan and C. G. Jenter. Pages 30. 


. 142—December.—Director’s report for 1897. W. H. Jerdan. 


Pages 20. 
W. H. JORDAN, 


Directer. 


N. Y. Agr’] Exp’t Station, Geneva, N. Y¥., Dec. 31, 1897. 
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NEWSPAPERS AND PERIODICALS PRESENTED TO THE 
STATION. 


Acker & Gartenbau Zeitung, Milwaukee, Wis. 

Agricultural Epitomist, Indianapolis, Ind. 

Agricultural Gazette of New South Wales, Sydney, N. 8. W. 

Agricultural Student, Columbus, Ohio. P 

Agricultural Students’ Gazette, Cirencester, Eng. 

Albany Weekly Journal, Albany, N.Y. 

Allegan Gazette, Allegan, Mich. 

American Agriculturist, New York, N. Y. 

American Cultivator, Boston, Mass. 

American Grange Bulletin and ‘Scientific Farmer, Cincinnati, 
Ohio. . 

American Philosophical Society, Proceedings, Philadelphia, 
Pa. 

American Stock Keeper, Boston, Mass. 

Angelica Every Week, Angelica, N. Y. 

Baltimore Weekly Sun, Baltimore, Md. 

Canadian Horticulturist, Toronto, Canada. 

Church and Farm, Salt Lake City, Utah. 

Cincinnati Society of Natural History, Journal, Cincinnati, 
Ohio. 

Commercial Gazette, New York, N. Y. 

Cotton Planters’ Journal, Memphis, Tenn. 

Dairy World, London, Eng. 

Detroit Free Press, Detroit, Mich. 

DeRuyter Gleaner, DeRuyter, N. Y. 

Elgin Dairy Report, Elgin, Il. 

Farm and Fireside, Philadelphia, Pa. 

Farm and Home, Springfield, Mass. 

Farm Journal, Philadelphia, Pa. 

Farm News, Springfield, Ohio. 

Farm Poultry Semi-Monthiy, Boston, Mass. 


Farm, Stock and Home, Minneapolis, Minn. 
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Farmers’ Advocate, London, Canada. 

Farmers’ Guide, Huntington, Ind. 

Farmers’ Home, Dayton, Ohio. 

Farmers’ Magazine, Springfield, Ill. 

Farmers’ Voice, Chicago, Ill, 

Forester, Washington, D. C. 

Geneva Gazette, Geneva, N. Y. 

Gentleman Farmer, Chicago, Il. 

Gleanings in Bee Culture, Medina, Ohio. 
Green’s Fruit Grower, Rochester, N. Y. 

Herd Register, Peterboro, N. H. 

Hoard’s Dairyman, Fort Atkinson, Wis. 
Homestead, Des Moines, Iowa. 

Horticultural Gleaner, Austin, Tex. 

Indiana Farmer, Indianapolis, Ind. 

Industrial American, Lexington, Ky. 

Iowa Weather and Crop Service Review, Des Moines, Iowa. 
Irrigation Age, Chicago, Ill. 

Ithaca Democrat, Ithaca, N. Y. 

Jersey Bulletin, Indianapolis, Ind. 

Journal and Herald, Springville, N. Y. 

Long Island Farmer, Jamaica, N. Y. 

Louisiana Planter and Sugar Manufacturer, New Orleans, La. 
Market Garden, Minneapolis, Minn. 

Mirror and Farmer, Manchester, N. H. 
Montana Fruit Grower, Missoula, Mont. 
Monthly Weather Review, Washington, D. C. 
National Nurseryman, Rochester, N. Y. 
National Stockman and Farmer, Pittsburg, Pa. 
Nebraska Bee-Keeper, York, Neb. 

Nebraska Farmer, Lincoln, Neb. 

New England Farmer, Boston, Mass. 

New England Florist, Boston, Mass. 

New York Edition, Farm and Fireside, Springfield, I11. 
New York Farmer, Port Jervis, N. Y. 

New York Produce Review, New York, N. Y. 
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Northwest Pacific Farmer, Portland, Ore. 

Olean Herald, Olean, N. Y. 

Oregon Agriculturist, Portland, Oregon. 

Pacific Coast Dairyman, Tacoma, Wash. 
Pomona Herald, Pascoag and Providence, R. I. 
Poultry Monthly, Albany, N. Y. 

Practical Farmer, Philadelphia, Pa. 

Prairie Farmer, Chicago, II. 

Prattsburgh News, Prattsburgh, N. Y. 
Progressive South, Richmond, Va. 

Queensland Agricultural Journal, Brisbane, Queensland. 
Salt Lake Herald, Salt Lake City, Utah. 
Sanitary Inspector, Augusta, Me. 

Southern Cultivator, Atlanta, Ga. 

Southern Planter, Richmond, Va. 

Southern States Farm Magazine, Baltimore, Md. 
Southwestern Farmer and American Horticulturist. 
State Board of Health Bulletin, Memphis, Tenn. 
Suffolk Bulletin, Huntington, N. Y. 

Sugar Beet, Philadelphia, Pa. 

Vermont Farmers’ Advocate, Burlington, Vt. 
Wallace’s Farmer, Des Moines, Iowa. 

Watkins Review, Watkins, N. Y. 

West Virginia Farm Reporter. 

Western Plowman, Moline, Il 

Woman’s Home Companion, Philadelphia, Pa. 
Wool Record, New York, N. Y. 
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REPORT OP TE CUEMIST. 


Ee, WAN SLYKE, 


I. REPORT OF ANALYSES OF COMMERCIAL 
FERTILIZERS FOR THE SPRING OF 1897* 


SUMMARY. 

(1) Samples collected. During the spring of 1897, the Station 
collected 735 samples of commercial fertilizers, representing 500 
different brands. Of these different brands, 400 were complete 
fertilizers; of the others, 32 contained phosphoric acid and pot- 
ash without nitrogen; 33 contained nitrogen and phosphoric acid 
without potash; 1 contained nitrogen and potash without phos- 
phoric acid; 31 contained phosphoric acid alone; and 3 contained 
potash salts only. 

(2) Nitrogen. The 400 brands of complete fertilizers contained 
nitrogen varying in amount from 0.30 to 8.08 per cent, and aver- 
aging 2.23 per cent. The average amount of nitrogen found 
by the Station analysis exceeded the average guaranteed amount 
by 0.14 per cent, the guaranteed average being 2.09 per cent and 
the average found being 2.23 per cent. 

In 293 brands of complete fertilizers, the amount of nitrogen 
found was equal to or above the guaranteed amount, the excess 
varying from 0.01 to 2.73 per cent, and averaging 0.30 per cent. 

In 107 brands, the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.01 to 2.25 per cent and averaging 
0.29 per cent. In 87 cases, the deficiency was less than 0.5 per 
cent. 

The amount of water-soluble nitrogen varied from 0.01 to 6.25 
per cent and averaged 0.95 per cent. 


*Reprint of Bulletin No. 129. 


32 Report oF THE CHEMIST OF THE 


(3) Available phosphoric acid. The 400 brands of complete 
fertilizers contained available phosphoric acid varying in amount 
from 0.83 to 19.68 per cent and averaging 8.44 per cent. The 
average amount of available phosphoric acid found by the Station 
analysis exceeded the average guaranteed amount by 0.81 per 
cent, the guaranteed average being 7.63 per cent and the average 
found being 8.44 per cent. 

In 326 brands of complete fertilizers, the amount of available 
phosphoric acid found was above the amount guaranteed, the 
excess varying from 0.01 to 10.65 per cent and averaging 1.14 
per eent. 

In 74 brands, the available phosphoric acid was below the 
guaranteed amount, the deficiency varying from 0.01 to 3.06 per 
cent and averaging 0.58 per cent. In 49 cases the deficiency was 
below 0.5 per cent. 

The amount of water-soluble phosphoric acid varied from 0 to 
12.47 per cent and averaged 4.97 per cent. 

(4) Potash. The complete fertilizers contained potash varying 
in amount from 0.08 to 15.58 per cent, and averaging 4.57 per 
cent. The average amount of potash found by the Station. analy- 
sis exceeded the average guaranteed amount by 0.27 per cent, 
the guaranteed average being 4.30 per cent and the average found 
being 4.57 per cent. 

In 297 brands of complete fertilizers, the amount of potash 
found was above the guaranteed amount, the excess varying from 
0.01 to 4.41 per cent and averaging 0.53 per cent. 

In 103 brands, the potash was below the guaranteed amount, 
the deficiency varying from 0.01 to 8.32 per cent and averaging 
0.47 per cent. In 85 of these cases, the deficiency was less than 
0.5 per cent. 

In 88 cases among the 400 brands of complete fertilizers the 
potash was contained in the form of sulphate free from an excess 
of chlorides. 

(5) The retail selling price of the complete fertilizers varied 
from $15 to $60 a ton and averaged $28.92. The retail cost of 
the separate ingredients unmixed varied from $1.80 to $34.25 
and averaged $20.17, or $8.75 less than the selling price. 
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NUMBER AND KINDS OF FERTILIZERS COLLECTED. 


During the spring of 1897, we collected 735 samples of com- 
mercial fertilizers, representing 500 different brands. The tabu- 
lated statement below indicates the different classes included in 
the collection. 


CLASSES OF FERTILIZERS COLLECTED. 


Brands con- 
A Fi Brands con- Brands con- 
Brands oe Brands con- teining poh taining nitro- | taining phos- Brands of 
nays hea taining only Se horie |8@2 and potash) phoric acid and complete 
P Sha potash. aia Rout without phos- | potash without fertilizers 
: potash phoric acid. nitrogen. 
31 3 33 1 32 400 


From these figures it can be seen that 80 per cent of the com- 
mercial fertilizers offered for sale during the spring consisted of 
complete fertilizers. The remaining 20 per cent was distributed 
in nearly equal proportions between acid phosphates, bone and 
mixtures containing acid phosphate and potash. 


COMPOSITION OF FERTILIZERS COLLECTED. 


The tabulated statement below shows the average composition, 
of the complete fertilizers collected during the spring, together 
with a comparison of the guaranteed composition and that found 
by analysis. 


AVERAGE COMPOSITION OF COMPLETE FERTILIZERS COLLECTED. 


PER CENT GUARANTEED. Per CENT Foun. Average 
per cent 
found 
above 
Lowest. | Highest.| Average.) Lowest./ Highest.) Average. ees 
ee. 
INTEROR SN sassieceae— ae 0.40 | 8.78 2.09 | 0.30} 8.08 2.23 0.14 
Available phosphoric 
ACIGs Ss o2:cces.< ose Sains 1.93 | 11.00 7.63 | 0.83 | 19.68 8.44 0.81 
Insoluble phosphoric 
POG! Baap coco Beeapeer | aBooson psesooe aro meeae 0.10 | 8.06 Pet hy ee ee 
IPOUASH jlcnoe tase Sects 0.14 | 19.00 4.30 | 0.08 | 15.58 4.57 0.27 
Water-soluble nittoren)).2 2. |lseoeaec| sce o 5-52 0.01 | 6.25 O95) |Seeeeoes 
Water-soluble phos- 
PHOMICRCIG +555, sos ees) saas5o||a5<s° 4] <ce0c-=-|| 0-205) 12-47 UA Serene 
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COMPARISON OF SELLING PRICE AND COMMERCIAL VALUATION. 


Giving to the different constituents the values assigned in the 
schedule on- page 356 for mixed fertilizers, 14 cents a pound for 
nitrogen, 53 cents a pound for water-soluble phosphoric acid, 5 
cents a pound for citrate-soluble phosphoric acid, 2 cents a pound 
for insoluble phosphoric acid, and 44 cents a pound for potash, 
we can calculate the commercial valuation, or the price, at which 
the separate unmixed materials contained in one ton of fertilizer, 
having the composition indicated in the preceding table, could be 
purchased for cash at retail at the seaboard. Knowing the retail 
prices at which these goods were offered for sale, we can also 
readily estimate the difference between the actual selling price 
of the mixed goods and the retail cash cost of the unmixed ma- 
terials; the difference covers the cost of mixing, freight, profits, 
etc. \We present these data in the following table, including 
only complete fertilizers. 


COMMERCIAL VALUATION AND SELLING PRICE OF FERTILIZERS. 


COMMERCIAL VALUATION OF Com- 


SELLING PRICE OF ONE TON OF Average in- 
PLETE FERTILIZERS. 


COMPLETE FERTILIZER. creased cost of 
mixed materials 


over unmixed 


Lowest. | Highest. Average. | materials for one 


Lowest Highest. Average. 
ton. 


$1 80 | $34 25 $20 17 


$15 00 | $60 00 $28 92 $8 75 


Cost oF ONE PouNnD or PLANT-FoopD IN MIXED FERTILIZERS AS 
PURCHASED BY CONSUMERS. 


In the table following we present figures showing the lowest, 
highest and average cost to the purchaser of one pound of plant- 
food in different forms. 
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Cost OF ONE POUND OF PLANT—-FOOD TO CONSUMERS. 


IN COMPLETE FERTILIZERS. Lowest. Highest. Average. 
Cents Cents Cents 
INTRO GEN a. assess ae ceeeeees cece Tale 187 20.1 
Available phosphoric acid. ....---...-. 4.4 69.7 7.5 
obashipeyserss eal as = coe site coe ces desea: Bats 60 6.5 


From the foregoing figures, it is seen that, to some farmers 
who purchased a very low-grade fertilizer at a high price, the 
cost of nitrogen was $1.87 a pound; the available phosphoric 
acid, 69.7 cents; and the potash, 60 cents. On the other hand, 
to those farmers who purchased plant-food most cheaply, each 
pound of nitrogen cost 11.7 cents; of available phosphoric acid, 
4.4 cents; and of potash, 3? cents. Taking an average of all the 
mixed fertilizers, farmers paid 20.1 cents a pound for nitrogen, 
7% cents a pound for available phosphoric acid and 64 cents a 
pound for potash. 

These figures indicate that farmers should invariably avoid 
purchasing low-grade fertilizers, unless they are sure that the 
price is proportionately low, a condition which rarely accom- 
panies the sale of such fertilizers. It also appears that, on an 
average, in purchasing mixed fertilizers, farmers are paying 
much more for their plant-food than they can secure it for in 
unmixed forms direct from manufacturers. Thus, while the 
average cost of one pound of nitrogen to the farmer is 20.1 cents 
in mixed goods, it can be purchased for 12 to 15 cents a pound. 
While available phosphoric acid is costing 74 cents a pound in 
mixed goods, it can be purchased at less than 5 cents, and the 
same is true of potash. 


TRADE-VALUES OF PLANT-FOOD IN RAW MATERIALS AND CHEMICALS, 
ADOPTED BY EXPERIMENT STATIONS. 


The trade-values in the following schedule represent the aver- 
age prices at which, in the six months preceding March, the 
respective ingredients, in the form of unmixed raw materials, 
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could be bought at retail for cash in our large markets, Boston, 
New York and Philadelphia. These prices also correspond to 
the average wholesale prices for the six months preceding 
March, plus about 20 per cent, in case of goods for which there 
are wholesale quotations. 


TRADE-VALUES OF FERTILIZING INGREDIENTS IN RAW MATERIALS AND 
CHEMICALS, ADOPTED BY EXPERIMENT STATIONS. 


1897. 
Cts. per 
pound. 
Nitrogentin ammonia ssaltSt<c cheek mchscdeemttclen siclecotmetetetetedcrel=telietette 138% 
INTCLO SEM FM NUGVATESS, << creyectsnacotern oisiete ersucyonsustept eretenko aren en ekensie s idenate 14 
Organic nitrogen in dry and fine-ground fish, meat and blood, and 
INI Sh=orade mMIEXed eGEIZETLS erie deyeiststetstelereteereteneeletyancnereheteae raters 14 
Organic nitrogen in cotton-seed meal and castor-pomace........... iP: 
Organic nitrogen in fine-ground bone and tankage................ 138% 
Organic nitrogen in fine-ground medium bone and tankage........ 11 
Organic nitrogen in medium bone and tankage................... 8 
Organic nitrogen in coarser bone and tankage......+..........+5. oo 
Organic nitrogen in hair, horn-shavings and coarse fish-scraps.... 3 
Phosphoric acids isoluble fin) swale cteh-le at cieraeia clas steer ein ekeeaeeterenes 514 
Phosphoric acid, soluble in ammonium citrate.................... 5 
Phosphoricvacidsin ine bone and tankagsenn «17ers cel nuelerererioneenei ners 5 
Phosphoric acid in fine medium bone and tankage................ a 
Phosphorie acid in medium bone and tankage.................... 2% 
Phosphoric acid in coarser bone and tankage..................... 2 
Phosphoric acid in fine-ground fish, cotton-seed meal, castor-pomace 
ANG! WOOGMASIES 5 js) cycicrotepsor's cl chance ekyetererepsioy ebeusioreaesaie chebeko aie several Cee 4% 
Phosphoric acid, insoluble in ammonium citrate, in mixed fertiliz- 
OLS Be bento rete le tehe a area a soteeatabtet ettone te lo toreiioteteiettarettcveNetboretate tere mete neteete ere toiene 2 
Potash as high-grade sulphate, in forms free from muriates (chlor- 
ideS),, in ASHES: MELO sce ayaa nia ys cy opese cartons vtegs iene eatepaho) aeemme eee eae 5 
Potash) AM MULL wes ccc se vorsiosolereied roreve epee cod cclteteitsial ckchovelete reise toretonerenToteae 41% 


COMMERCIAL VALUATION OF FERTILIZERS. 


The commercial valuation of a fertilizer consists in estimating 
the approximate value or money-cost of the essential fertilizing 
constituents (nitrogen, phosphoric acid and potash) in one ton 
of fertilizer, This does not take into consideration cost of mix- 
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ing, of transportation, storage, commissions to agents and deal- 
ers, etc., but only the one item of retail cash cost, in the market, 
of unmixed raw materials. 


SimpLp RuLb FOR CALCULATING THE APPROXIMATE COMMERCIAL 
VALUATION OF A FERTILIZER FROM THE RESULTS 
or ANALYSIS. 


Multiply the per cent of nitrogen by three and to the product add 
the per cent of available phosphoric acid and the per cent of potash. 
The total sum will express in dollars and cents the approximate 
commercial valuation of one ton (2,000 pounds) of the fertilizer. 

Example.—A fertilizer contains 3.44 per cent of nitrogen, 6.15 
per cent of available phosphoric acid and 9.89 per cent of potash. 


3.44 (per cent nitrogen) multiplied by three equals............. $10 32 
6.15 (per cent available phosphoric acid) equals................ . 6 165 
ORSOM DELACeH Le POLASI) COMMAS ese ictare wicloie tele iret oc fie selelstsiclale.s sjctaistefagees 9 89 

UReptel ae atone teeth ince Giese ne eke tee <p PAs eds Sale herd eitate teres Dots $26 36 


LIST OF MANUFACTURERS WHO HAVE FILED STATE- 
MENTS REQUIRED BY LAW. 


Manufacturers to the number of 184 have filed with this Station 
the statement required by law. Of these there are 61 whose 
factories are located outside of New York State. These 184 
manufacturers put on the market 1,728 different brands. Many 
of these brands are manufactured for special parties in other 
states, so that the number of different brands actually sold in this 
state is short of the total given above. Within the past two 
years it has become very common to have special goods made for 
local dealers which have a limited sale in the dealer’s immediate 
locality. This method is becoming more and more common, and, 
of course, increases largely the number of brands made and sold. 
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Number 

NAMES AND ADDRESSES_OF }MANUFACTUREBS. of brands 

: reported. 

Acme Fertilizer Co., 62 William Street, New York City............--- 7 
American Reduction Co., 1516 Second Avenue, Pittsburg, Pa........ +4 
Armour Fertilizer Works, 205 La Salle Street, Chicago, Ill........... a 
Hdward J. Attwood: Amdowers ING Yoon. << cca) cells cieisls) 0 0s eletelelclehelsperete ts 
Bachman & Co., Chester, Orange Co., N. Yoo os. i625 2c cece cc wees sons 1 
AY Me Bakers Sony MG MLOrris Nim \cueel-lccelsereleiateloleistsieleleseielale (ola ioteteleld 6 
H. J. Baker & Bro., 93 William Street, New York City.............. 43 
AAMSODVEALALIGZe,» MAC) Og DEMING reser la etelotel ates tecleieletetel fel tells] Uategs 1 
Als ING Jb, WH Aha red IN MCGEE Sa ons dp do ceDu bn oooseCOnusdOs Ae 3) 
Bowker Fertilizer Co., 43 Chatham Street, Boston, Mass............. 40 
Bradley Fertilizer Co., 92 State Street, Boston, Mass................ 39 
The Bradley Hertilizer’ Co: "ehiladelphiay Pa. .11neieleistelelele e clele'e o clerelels 13 
Brisbini& Mouglast ely deiner Vai s, 15 tacts isl aol clasitieke eieiene oieret> elereke 2 
Charles sGBrowal, MiG MOrris Ni Me cetaticucciel> eiscelsieiebeiew creer) leteleLeur untae al 
Bromtield és wosters Colona. Mabe cies crc ceicisiel le eisisieleteer aie clanercier er 9 
J: 2. Butts) }Oneonitals (Ne Niayclore ss a ravster eves seus Pevecsrelstelere lelovers/etere\seleveraucrstate $ 
Chandler, Russell & Chandler iNewarkseNeidl: 2 s)s <1 tele creel cl elelets temiete 9 
BEB: (Chapin, ROCHESter MINE Nac lade oni. cole deteetatatedotel «tatauede lonerel olen cfoletene otetenets 3 
RACH. Chappits; ery ING Xe feist yeiclelsloiclo ois iatehateleletc) cnstotstel slekelote ettel ttle te 1 
Chemical Co: of Cantons pSaltimore; Md & >) .tcpeleisieseloisekelslerohstolononsieletst evens 11 
Chesapeake Guano -Co.,, Baltimore, MGs. .:.c:0i ion wit sc o> iets wicltletetels 3 
ClarEM&ew LOW ELS; CADIS: Nee ieier<ecvelclesers cncrelcisilel sc rellere otclereveleneval ste asters il 
Clark’s Cove Fertilizer Co., 40 Exchange Place, New York City...... 15 
The Cleveland Dryer Co., 92 State Street, Boston, Mass............. 8 
Club and Grange Fertilizer Co., Syracuse, N. Y................s.0-.- 6 
EY Krank Coe Co:, 1385 Kront street, IN@ws YOu (Clty rire cl ele) ole! erelelet-lete 28 
Coleroveé& Vanns Wallow Creeks wNe weer sicielelelalelelats eleeloteieteleleNeletstene 2 
Peter Cooper’s Glue Factory, 13 Burling slip, New York City......... 1 
A. Sz; Core, Hertilizer Works; Wihite Elainss ING oor on ie lo elelelelielaiele 14 
Crocker Fertilizer and Chemical Co., Buffalo, N. Y............cs0«e« 242 
Tip Ae “OLOSS, HELILUOIs Nev Ycuetaeies croisis toler steer eile osersdaelereceVotcvetcicleloiototelotehtatetete 3 
Cuba ertilizer™ Cos VO mb as Ne ead rec ete tots ete cre etl « eters loka eboietetotetteteratereiere 9 
Cumberland Bone Phosphate Co., Portland, Me..............eeseeee 12 
@uylers & «Carr; eMilford, pNe Nie cree caer ieietre sheicla) -/okeiaieeienel cleleie let eae retet=i siete 4 
1 Bs Darling Mertilizer (Cor, Web wihllGket petals rereieteiereteeleelectei= tere oretereets 10 
Detrick Fertilizer and Chemical Co., Baltimore, Md................. 27 
Bouiss) Detridls ‘Baltimmores WMG fete steree stave lototeteletetercte elec stele detste telat ete 9 
@ Ac Dryer. South @duima, N+ Veejse «cise sets at ate elefebacl-gier-lselsl= cite anette 3 
P. P. Dunan, 310 Equitable Building, Baltimore, Md................ 8 
Hdward Dwyer, divoniay,, IN Wage crererclteveietel olel-1el eepelstevetetet clot che) ole eleleies 3 
Eastern Farm Supply Association, Montclair, N. J.................. 12 
Ropert. Dp; Waton, NOT wich, Ne) Nic ciers ctetetete ists torslomvoenerMeteld toletereceieteersiene Boer 


Naw YorK AGRICULTURAL EXPERIMENT STATION. 39 


Number 

NAMES AND ADDRESSES OF MANUFACTURERS. of brands 

reported. 

The Elixir Fertilizer Co., 107 W. 14th Street, New York City......... 1 
Brie City Mertilizer Works; Brie, Pa. <2. 024 jist enc ec cc senses ee 4 
mssex Wertilizer. Co., Newark, Node 23) alts Pieces oid cles steintnc cle ole 2 
GeO, Se LAWaArt,. NOL Sparta Ne Mi ctoteierotere cetsn woke tots csc ete leds sts ee has i! 
Harmers, Hertilizer Co., Syracuse, N42. ..ie ie 2 vos wicle 012 e ovo see 14 
Farmers’ and Builders’ Supply Co., Owego, N. Y.........ceeccescees 1 
Wie Sabarmer & Co., Baltimore; Midi: irr. «2 te cece vel selec ee s+ 005 014 6 
VOMMeMINStLOL: = kvOMC. ING © Vo.' 5.10) stetotes oleh atore achat, o° ode aicia citlalsiale(cele'd #9) eleie's 1 
entry Hite nards - MAMECUEO, ING UNS.iialae store lle ate ctatete « vee clsie oa sielele) ein e's a 
Geo. B. Forrester, 169 Front Street, New York City................. 19 
EO S28 ae CANES SO HCLDULTIC,# ING Neotelet-thehololelotel stat aletoTof afer e/ctels\ cla clei sia ol a) iets 3 
Geneva Coal Oo Geneva Ne ios soaks wie cates satis oot ae cates es siete 6 cee 15 
A. ©. Geslain, 131 Rutledge Street, Brooklyn, N. Y.................- 2 
Cae GOGdALG A Mite =U LOU INE | Nat etatetetotholateista ca estes oe cia.e eeleit ste e ele ai 3 
Create Masrerml Hern Zer©O=7 EvUCLaIlG, Vibra clelsecatsie s'4 (8's o1e)s! ele oe siele eee 16 
Griffith & Boyd, 9 South Gay Street, Baltimore, Md................. 9 
John Haefele, Delaware Avenue, Albany, N. Y................eeeee 1 
Eee ELA lew INOP WICH BIN vis sis as, crore eraiste apcy< Gis's oi etet isi alot state steele see a:lelai'e's 3 
ra CRED s ERATTIVGTS ING DNS!) ttc tana st cated terete aiotetat stan late’ a ey ols) «Face! averaie 0'a +) 
The Hallock and Duryee Fertilizer Co., Mattituck, N. Y............. 5 
Hammond’s Paint and Slug-Shot Works, Fishkill, N. Y.............. il 
TOM AT dinianeeNGwW eETAtrOrds INGE Noss oo stance sia eie ateen cresauaiel ais old adele 2 
Geo. L. Harding, 205 Water Street, Binghamton, N. Y............... 1 
Eainawiye a neynolds~ Oriskany Walls Ns Won. s. 2 to. vice c sales cleicl es 5 
US TACaO SECM CKSOM: fo AUIAICA ING Victor cinils.o'e, 0) sielere is crcieie'ccereloie:d'e s'=, avetere 2 
S. M. Hess & Bro., 4th and Chestnut Streets, Philadelphia, Pa....... 9 
ee SEL O WILL a BOTS UOCKC.. IVa, Vict eotis clsrnetcce aoneregaeiate stele ee cin t-s1ere ars ore 8 
eC rELICKS ECTS Via Tia IN NT. ahd ctarcto a cto cis sidan bc ies wisiss le ee ees sicveie. ee 9 
Hubbard & Co., 10 Light Street, Baltimore, Md....... Me rere ere 9 
Enmphreya & Holdridge: -Honeoye:Balls;No Mes ccc. detec cleie cove acess 6 
Imperial Fertilizer Co., 5 Hanover Street, New York City............ 2 
InitereaAhOHAl Seeds Coz-hochester, NU AV. otic 5 ose aoe cele ei eis lege wo cern 3 
CeO WATE LV eS: Frain DIO, Ne NN wa aida ccs os ccettere cis dictated o sle'siersis a eerste Za 
ols Hale eALVOTY LING eo ter tcl aie Ae ctece ote erciete ec ccleere secre sis e.piecielaitie o 1 
RhiesvareckinGhenmical Covssandusky,, OHIO: . 2c: oc cere ed oe cre cones 8 
ire Jones sheriiizer Co, Cincinnati, ON1Os2< cece cs «tec v.52 9. oje0e.ciene's 9 
HERVE ONES | SONNEI OUT NOC Ne APs a fasten ate site eieievs er nlectA wistels tte 7c: seus 4 
FSINHeMB TOS Gc HELO WEIL OVI SON M4 OFA te! cote cine ale stats a castes aia sis oa aioe 1 
Lackawanna Fertilizer and Chemical Co., Moosic, Pa............... us 
een ralorwOunn ville Ontario CAM At. oactie ss Seis ees et at 6 eae ee 1 
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NAMES AND ADDRESSESZOFJMANUFACTURERS. of brands 
reported. 
Liebig Manufacturing Co., 26 Broadway, New York City.........--- 10 
Lister Agricultural Chemical Works, Newark, N. J.........-..-+++-- 27 
Joseph Lister, 1158 Elston Avenue, Chicago, Ill.............+--.+-+> 1 
Locke HMertilizer Co., Tocke; IN, Yoo<. 0. o's «cteys cfetetekoletie fei tele «eto okstoneherate 8 
lonerzan & Livingston: Adbpamiy, INew Yet cnt sestetelete a cielel -tetecl allele rae 2 
Long Island Agricultural Chemical Co., Long Island City, N. Y...... 6 
George EH. Lowe, WeRoy, INa Xeon... to elane wieielotole sdelneishe m! lic) Sokol sto atelare 1 
Wowell Wertilizer Co., Wowell, Mass. o..0...... 02 --fl- lalirieia- leicfetale te all 
Frederick Ludlam, 108 Water Street, New York City.............+-6 8 
Mapes Formula and Peruvian Guano Co., 1483 Liberty Street, New 
NGOs ga Cha een ees SoU e moma Uo OO UInS. bu dadolo dng coon b donc 18 
Maryland Fertilizing and Manufacturing Co.,30 South Halliday Street, 
Baltimore, Mss sc «cts. ate cteuetoloiccese + door eke kets elated ate «eter 19 
Maxson & Starins Contlands No YS er. ac ocsle ele olestetaietato tha) ties teieyetatete 12 
We B. MeDowell, Middletown INjDYS docntseaae © ill -eisiles ttre reroll 2 
Michigan Carbon Works, Detroit, Mich. ..........0c0.0.5- cee ec seco 9 
Miller Fertilizer Co., 411 East Pratt Street, Baltimore, Md........... ib 
Milsom Rendering and Fertilizer Co., East Buffalo, N. Y............. 20 
Minot é&, Decker, Brockports WN. Vico ciei< oie nies ole oie © be ol tenete nel eaten latte lehele 4 
Mitchell Mertilizer’ Coz, TremleyzeiN: is ctuscisilesayee clleyelacle eyateleyateyl broe 3 
ee Mitbenmaierids: SOM: ehvOlMle wi New Xo. uepeietcte-kelensiolenereleie Rela iel-levetoieie enter arnen 4 
Moller é& 1Cos) Maspeth aN Yar crecies-c) lel che +) felieisltelencncia’ohetsialol orieide I ae iciek= 2 
Hrancis Ps Murraye. Maced om: sy NaXscpetercielsietatenele oihletaae le Nelel loner there Relel le 2 
National Hertilizer’Co:, Bridgeport: Nepye qeieperedeieleloieyeieptdayaeletelotel tents 6 
Geo. A. Newcomb: ‘Cottage; IN. Waici -ts sveyeleucies hove i a)-leperekoletetcnsieliotel-tar keke i 
Wan: Newton: sElenriedtal IN. sucrey <oyclehesersieneicueicicls ciokesel eClalel > ciniolel-feleaerenaiete al 
New York Fertilizer Co., 2083 Broadway, New York City............. 1 
Niagara Hertilizer Works; Buithalo; Ne Ys crc tei eholet ele) seleel-llh yee 38 
Northwestern Fertilizing Co., Chicago, Tl... .. 2.2.5 6.05 ccs cee evn 18 
Oakfield Mertilizer Co:, Buffalo; ING Nieyis. apereusyeyelobel -inkodl<)sisuely » cf otey-ioiaels 8 
Oneonta Fertilizer and Chemical Co., Oneonta, N. Y...............- 18 
Overton & Co., Reading Centers ING pYic ye ccieia apoleyejeie) o cyetelels ickaliete «ft enefelass 1 
Pacific Guano Co., 27 William Street, New York City.............-. 23 
Packers’ Union Fertilizer Co., New York City. .........seeseeeeeveee ff 
Chas: D, Parks, Danbury, Come « cpreeretesy cite cfolel> isl cfeoielae'-ftexel Nara 3 
Patapseco Guano Co., Baltimore, Md. . oie. oc: 5 a0 oo oe oasis leis el e® ole) sine 21 
GA“ Pearsall, Williamson: No Y6r5 oyciecre oles 2) cid ousy ot louelepolntesetelbielepsicnetsiste 5 
BH. Pease, Mapleton, IN 82, ciye' 01 sire. elas ai © Sys le > eyo Nel ein odes 1 
Penfield, Milling Cox, Wellai, Ns pViq wep Geiateresy~ ies «fo cfole miele meteleta te ieliel deteiere 2 
AG Wi Perkins & Co., Rutland) Vitseiteeutte <j lareielyelse leith yoni -rleeraran if 
A.;Peterson, Penfield, Ni. Yi <.o.c.01s ars npofepelors nyciojoro les yetehoiesetel -asiel celta cial sions 5 
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Number 

NAMES AND ADDRESSES OF MANUFACTURERS. of brands 

reported. 

em Ere eS; vA GA at New V4 erate oie ayets at etsiiel st sich6) S12. cio d «xehetelel sie alele)nfel*) =ha)- 7 
Moro Phillips Chemical Co., 131 South 3d Street, Philadelphia, Pa... 17 
VV TID VV ce DPS PATIO MEIN, NG e567 bot wlete si sys o rei fae! os wejalto) =) ope) ole siphe ig =o) s\elofeinlel= + 
EIReAVePICreen dy OO PALMOL Na Yoo ol cveleicis| oot eae taal jae s oisteiieelaaiefee «6 2 
Bede eines Waste Williston IN. Yo. ci <fee scl sl sserelase.cl > otisiivrepole riers] -i4 51s + ~ « il 
ys Se LK MOLT AIM GANG 18a ole) cers lelefats ofcicle elet)eteyess acclelelsl> ale lfeSofa e/ele)e/~ lee 1 
Bowers, Gibbs & Co., Wilmington, NicG@ic i oc. os oj. «ciel speysele stata oFelece 10 
Preston Fertilizer Co., Long Island City, N. Y....... 22 0c essececccsce 16 
Queen City Fertilizer Co., Buffalo, N. Yo. ci cic oc cone ce cece ge ceees 15 
Quinnipiac Co., 83 Fulton Street, New York City.................... 38 
Rasin Fertilizer Co., Baltimore, MG. .. ..os oejnsid omni Se silos m neicaees 9 
Read Fertilizer Co., 88 Wall Street, New York City...........+--+++> 35 
gohn S. Reese & Co., Baltimore, Md... oe. oy. iis..0:-)e)- «saw oisiee we ole reir 20 
J. L. Reynolds & Co., Mt. Vernon, N. Y........- ee. ee cee etter eens 3 
CerAG Rice, Hillinio-tom, Noy Micnysfem cissatotave <isteneidersie of byeyaiel ofele'«) esol pe eh>: aKa) snares ul 
Jel Richer Ne@we ber lim, Nisa Voom stele ise Tx «cies. ereioye le} areisloh el) eyelohei ode si0\9 1 2 
Riverside Acid Works, Warren, Pa@.........2. sc ececscercscncecccres 4 
Rochester Fertilizer Works, Rochester, N. Y.....-.-.eeeeee ress eeees 17 
Rogers & Hubbard Co., Middletown, Comn.........-.s5+e sees ee eeeee 10 
Sessions & Leonard, Palmyra, N. VY. ~- 2265 2 oe 66 00 wwe ci oe oc evcs nes + 
Shappee Bros., Horseheads, N. Y... 2.2... cece cece cece cece cc cece rece 1 
Sharpless & Carpenter, 24 South Delaware Avenue, Philadelphia, Pa. 138 
G. W. Sharretts & Co., 8th Street and 2d Avenue, Baltimore, Md..... 6 
Chas. A. Sickler & Bro., Wilkesbarre, Pa...........ceeccesecesecees 5 
isagessmith> Columpiaville, Nig Yee occ. cece cic ca ces ce slo ceve cs visicic a 
Spaulding & Conde, Lyndonville, N. Y....... 2.2. ccc eeceeseesececes al 
W. W. Sprague Co., Union Stock Yards, Chicago, Ill................. 1 
ih, Jeb Sieanhe, \weehhing, SG CA Soo opunocol coup CbOdr. cn Uoor oo OoeoUmGE 6 
jah, Siar goginlose honky ING NS AS Se eb nee aceon odouccoumdoDUdoo “Gon 3 
Siandarnd serulizer ©or bOStOM: MASS... 0. a2 tie ccccls se cle cle cide see 18 
StenlineyOMmnCon GreenportaiNe pa). cia closicdd emis 10 ae = heed clfecie cle ajchere il 
GaaWarstoddard) Mt Uptomy Ns Yo ceramMeseyprerst sforysteroidel-repa- srl ecectopors « 3 
WV. IB. Siem SCO? Jedbweneh nl, RNG Aes agooosaeacDdo ood OCU soooO ou OUT 3 
Siwviltar ce © Os OM CAS On Mller a ray) ayaa) st cts 'svsieisi sl enelstistaie1eis/seye\eiede.s (s/escveyeienie/sis 6 
CRA WORtS ROUNGCCE ING Kets tects a tc osteo oe cisieleleise cis sve cies ee ces cleiere 1 
KESWeiecassells Williamson, NE Wisco tice. cis idle Siac tlelacislostastdelenias 2 
I. P. Thomas & Son, 2 South Delaware Avenue, Philadelphia, Pa.... 138 
Mdiward oD Tollese Attica Na Vette cas cst sisie. sepsis isingese te sels stage ast ava Slope tens 8 
Elentyoh “Lucker iCo:, (BOStOm, MASS\s oc <)<:210 a) «6 eis) «16/,0)076,0a¥e le efsisi siayeisine, 5 3 
Geo. Ores Lurner, CharehvilletuNneiw oon, oe bee so Sa wow cele dg 
Ellsworth /Luthill& .Coz,Promiseds Lands N. Vii. 2.52526) fees 22 neh 6 
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Number 

NaMEs AND ADDRESSES OF MANUPACTUREES. of brands 

reported. 

George ¥. Tuthill & Co., Greenport, N. Yoo. 65 12s oo csc cc ca cccccces 1 
J. E. Tygert & Co., 42 South Delaware Avenue, Philadelphia, Pa..... 8 
Tygert-Allen Fertilizer Co., 2 Chestnut Street, Philadelphia, Pa...... 9 
-. G. Duderwood, Oucida, W.Va es oe oe icc es sate Ce esereriere 3 
J. © Van Benthuysen, Lishaskill, NL WY. 3.0055 esse cece co ese esesens 4 
J. W. VanCott & Son, Unadilla, N. Wo 22s o5 aces ce eee cscecses PPE i oe 
Walker Fertilizer Co., Clifton Springs, N. Y........6...060c.cccccece 16 
Walker, Siratman.& Co, Viltsiurs; Pas sero soso bro odeces sJeccese 8 
= © Webster, Seauneti, N.Y 0200.00 250 re oor see cee ae Dewees 1 
Bop. West, Hamittion; Outarie, ‘Canto. 6222 edecs toes ee dees Js sere 2 
W. 2 Whann,; Williem Poeun, Pa. 35305 oS ae a ee pe eves Pani 
— = Wheeler & Co, Batiasd, Veber 6 92s 302 aoc de owe oe 35 23355 10 
Wickwire .& Suicides, Hamilton, Bo 7. eo ero eect eco cece seeee 4 
Witlouchhy: & Victeher, (xlori, HS ee ers ecke te dees seeedaerr 2 
Wilkinson & Co., 29 South William Street, New York City........... Z 


Williams & Clark Fertilizer Co., 27 William Street, New York City... 25 


3: Wileon: Bauditord (MY. 3.7.6 eee ones poses cone ome 1 
Woseter'S Mott. tiaion Hil: AS coe sic ee seco ass sco cece dav eeoeee 7 
me Sates, Maries, Boho Sd eae sctee ee rrr ere rie 1 
Sock Chentical Works; Nork,-Pai so ofoess FSP oa se oe ceaeee 5 
Ta Guano Co., Palthuore, Md. oc7ss sede els PIO Ore see soe 45 


TERMS USED IN STATING RESULTS OF ANALYSIS. 


In the tables following, the terms used to express the results 
of analysis are self-explanatory for the most part. Attention is 
called, however, to two additional determinations which we have 
not usually published heretofore. 

One of these is “water-soluble” phosphoric acid. While 
manufacturers are required to guarantee only the amount of 
available phosphoric acid (water-soluble plus reverted or citrate- 
soluble), yet it seems desirable that consumers should know what 
proportion of the available is water-soluble. The available phos- 
phoric acid being equal, one would choose by preference a 
fertilizer containing the larger amount of water-soluble phos- 
phoric acid. 
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The amount of water-soluble phosphoric acid varied from 0 to 
12.47 per cent and averaged 4.97 per cent. This constituted 
nearly 60 per cent of the available phosphoric acid present. 

The water-soluble nitrogen includes nitrogen present in the 
form of ammonia salts and nitrates together with that present in 
small amounts of soluble organic matter. The amount of water- 
soluble nitrogen varied from 0.01 to 6.25 per cent and averaged 
0.95 per cent. This constituted 42.6 per cent of the total 
nitrogen present. 
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Resutts or ANALYSES oF CommeErRcIAL Fertinizers Cor- 


MANUFACTURER. 


W. W. Acheson, 
Belleview, Fla. 


Acme Fertilizer Co., 


Maspeth, N. Y. 
Acme Fertilizer Co., 
/ : Maspeth, N. Y. 
\ 
Acme Fertilizer Co., 
Maspeth, N. Y. 
Aeme Fertilizer Co., 
Maspeth, N. Y. 
Allison & Co., 
New York City. 


American Reduction Co., 
Pittsburg, Pa. 


American Reduction Co., ': 
Pittsburg, Pa, 


American Reduction Co., 
Pittsburg, Pa. 


The Armour Fertilizer Works, 
Chicago, Ill. 


The Armour Fertilizer Works, 
Chicago, Ill. 


5 
2 
Trade name or brand. Preiss Memecan, g 5 
= 
n 
va Hala 
Animal food for veg-)Albany. |38447 
etable, field and | 
fruit crops. | 
isis Ga 
Acme fertilizer No.1. |Jamaica. |B074 
| 
| 
—— Seal 
Acme fertilizer No. 2.|Jamaica. |8067 
| 
| 
a 
High grade special. |Jamaica. |8075 
| 
| 
a 
Superior superphos-/Bridgehampton. |3142 
phate. / | 
| 
ian a 
Canada hard wood|East Marion. 3114 
ashes. | 
| 
———_—__—____|—___ 
Powter’s brand. Otto. |3283 
| 
| 
a 
Powter’s' general/Otto. |3281 
phosphate. | 
| 
ee 
Special potato. Otto [8282 
| 
| 
ee 
All soluble. Bliss. |38367 
| 
| | 
on 
Blood and bone. Bliss. ]3366 
| 
| 


| 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 
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LECTED IN New York Strate Durine THE Sprine or 1897. 
-| Pounds of | Pounds of | Pounds of Pounds of 
Pounds’ of SVeiIablS “total g eee ANE Pounds of Wate ao 
AE phosphoric phosphoric} ble potash | water-soln- | ble phos- 
a ae f|, acid in acid in in 100 ble nitrogen | phoric acid 
soe iI °F 1100 pounds|100 pounds| pounds of |in 100 pounds| in 100 
st of ferti- | of fertil- fertil- of fertilizer. |pounds of 
ger izer. izer. izer. fertilizer. 
| | | 
SS | | 0.50 | —— | —-— 
| 19.60 0.04 | | 
| | | | 
hf 
270° | 8 | 9 | | 
oe40) || 10.60 9218268 Se Giant 2.63 | 93 
| | | | 
0.25 || 1.40 | 0.23 | | 
| | ep aa) | 
4099 | 8 | +) | | 
Bad D Stee | Thales |" Sail 4.92 Poof 1.99 
| | 
Ora" |) OF y| | | 
| | asta | | 
TAD ah i | 4 | | 
6.18 | 5.97 | 8.54 4:63 ||. «digg? | ore 
| | | | 
Wa27 | teas | | 
| | can Reet | 
| | | | 
1523). | 256 | 4 | | 
Woidssy |) sit | ag 0 it ih ek 0.68 | 2.a0 
| | | | 
SSS SS SS SS 
= [|] le 5 | —— | —— 
| | 0.47 3.70 | | 
| | 1 | 
l | 1.03 1.30 | | 
SS SS 
20 ee | 1.50 | 
Tests bes Woe Gab Sl) sha Cie 2.29* 0.49 | 2.00 
| | | 
| 2.59 4] | 
one ee | 
160) 518 | 2 | | | 
Phodkey Wieser 7 |i fot) 2.14* | 0.63 | 2.47 
| | 
| 3.02 | 
| | 
2.50 | | 2 7 | | 
OO ee OO) a |e derent 2.88") | cies29" 0.33 
| | 
0.51 | | 0.63 | | 
| Sa pass 
Passe) |) RS: | 10 4 | | 
2.88 | 7.05 | 9.96 5.95% | 1.76 | 2.55 
| | | | 
| 0.95 | | | 
| | | 
| | | | 
TG [ees Daag ae | —— 
6.78 | 10.26 (P6052 | 
| | 


*Potash present in form of sulphate. 
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Rescitts or ANALYSES OF CoMMERCIAL FERTILIZERS CoL- 


MANUFACTURER. 


The Armour Fertilizer Works, 
Chicago, Illi. 


The Armour Fertilizer Works, 
Chicago, I. 


K. J. Attwood, 


Andover, N. Y. 


Bachman & Co., 


Chester, N. Y. 


A. M. Baker & Son, 


Mt. Morris, N. Y 


H. J. Baker & Bro., 


New York 


. Baker & Bro., 
New York 


I. J. Baker & Bro., 


New York 


Baker & Bro., . 
New York 


H. J. 


H. J. Baker & Bro., 


New York 


H. J. Baker & Bro., 


New York 


Trade name or brand. eines ate oat e = 
= 
= 
n 
—= er 
Bone, blood and pot-|Batavia. |\3347 
ash. | 
| 
—— ——— Goo 
Grain grower. Batavia. [3346 
| 
| 
eet a 
New York standard|Andover. |8384 
No. 2. | 
| 
— ———| 
Success. Chester. |3194 
| 
| 
Ontario. Mt. Morris. |8386 
| 
| 
Complete cabbage Jamaica. |8072 
City.| manure. | 
| 
Complete  nitrogen-|Jamaica. |8073 
City.| ized manure. | 
| 
le fe 
Complete potato ma-|Jamaica. |8071 
City.| nure. Poughkeepsie. [8173 
| 
Harvest home. Poughkeepsie. [3172 
City. | 
| 
|—— 
Lawn dressing. White Plains. ls160 
City. | 
| 
Standard UNXLD. |Poughkeepsie. [8171 
City. Glens Falls. 
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LECTED IN New York Strate Dourine THE SPRING or 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Hound 


Guaranteed 
Hound 


Guaranteed 
Found 


Poandaon Pounds of Pounds of | Pounds of | Pounds of 

nitrogen available tetal | water-solu- | Pounds of |water-solu- 
in 100 phosphoric|phosphoric| ble potash | water-solu- | ble phos- 

pounds of acid in acid in in 100 ble nitrogen |phoric acid 
fertil- 100 pounds/100 pounds| pounds of |in 100 pounds] in 100 
ron of fertil- | of fertil- fertil- of fertilizer. |pounds of 

: izer. izer. izer. fertilizer. 

eee | 

| wad ns | 10 U | 

(440 i Oodi ny) pls, 12 (oils OZ es 6.03 

| | | | | 

| | | aoe | 

| | | | | 

Wot.-64. | oS | 10 2 | | 

| 2.87 | 8.383 | 18.49 2.02 | Oo2i 5.31 

| | | [ | 

| | | arene | 

| | | [ | 

ele 2 piria 10 | 3 | | 

| te2o | 9.0 [EL tS Sis Oiine| Oa | 7.34 

eee ies | 

| eta | dos" | "6-718 0.14 | —— 

| 0.80 | 0.838 | 0.96 0.08 | 0.04 | 

| | | | | 

NN Os ae Vinee a [ | 

| | | ee | 

| | | | | 

hisg.03 | 110 | +f | | 

| 1.387 | 10.22 | 18.44 4.29 | 0.29 | 6.94 

| | | | 

| | | See 

ae “arses | | | 

litaeto | 35 | (ale | 

| 4.87 | 6.380 | 6.66 6.96* | 3.05 | 4.80 

| | | | | 

Se a oer or er ee 

| 8 aga unseat ae 3 | | 

lye (Ol pp G.22) el 66d. 4.06* | 3.93 | 4.23 

| | | 

or | | | 

aerars se Gere 

| 3.80 | 5.75 | 6.7 10 | | 

[| Sat& || G60") 6.93 LOSE | 1.86 | 5.38 

| | | | | 

| | | a | 

| | | 

72 8 | 2 | | 

Ru esta ms ya (ge Oe 2.Geou | O.b4 ol | 5.44 

| | | | | 

| | | or rae Bean pa amc 

| | | ] | 

bee on ( Oi, [eed yoke 7.50 | | 

| 3.66 | 6.30 | 6.87 7.49 | 2.34 | 38.77 

| | | 

choy iq, 5 a 

[yb Soe [iS yen 2.25 | | 

[| 2.38 | 20 | 11.18 3.41 PO | 3.56 

| | | | 


*Potash present in form of sulphate. 


48 REPORT OF THE CHEMIST OF THB 


RESULTS OF ANALYSES OF COMMBRCIAL FERTILIZERS COL- 


MANUFACTURER. 


H. J. Baker & Bro., 
New York City. 


H. J. Baker & Bro., 
New York City. 


Becker Bros., 
Gowanda, N. Y. 


Becker Bros., 
Gowanda, N. Y. 


Becker Bros., 
Gowanda, N. Y. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


and potash. 


Ki 

: 2 

Trade name or brand. ane oe ae: g E 

3 
R 

—— Bn, 

Vegetable, vine and|Kingston. |8209 
potato manure. | 
| 

aa 

Victor. Cutchogue. |3128 
| 
| 

———— | a 

Erie County special.|Gowanda. |8324 
| 
| 

== hme 

Ohio Valley. Gowanda. [3325 
| 
| 

seas ee 

Potato special. Gowanda. [3326 
| | 
| 

———— a. 

Ammoniated dis-|Jamaica. |3100 

solved bone. Silver Creek. [8255 

Lansingburgh. |8424 

SSS 

C.A.D.special No. 2./South Lima. 3583 
| 
| 

an 

C.A.D.special No. 8.|South Lima. |3582 
| 
| 

Corn phosphate. Lishaskill. |3475 
| 
| 

Dissolved bone phos-/Brocton. |3245 
phate. | 
| 

Empire State bone|Collins. |8323 


New YorK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN NEw YorK StatTE DurRING THE SPRING or 1897. 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Guaranteed | 
Found | 
| 
Guaranteed | 
Found | 
Below guarantee 


Guaranteed | 
Found | 

| 
Below guarantee | 


Guaranteed | 
Found | 

| 
Below guarantee | 


Guaranteed 
Found 


| 
| 
| 
| 


Guaranteed 
Found 


Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
izer. 


co os 


Pounds of 
available 
phosphoric 
acid in 
100 pounds 
of fertil- 
izer. 


5 
6.56 


10.33 


Pounds of | Pounds of 
total water: solu- 
phosphoric} ble potash 
| acid in in 100 
100 pounds} pounds of 
ot fertil- fertil- 
izer. izer, 
| ————— 
| 12 
| 6.68 11.28 
| | 
| 0.72 | 
| a 
| [ 
| 8 | 
| 11.32 8.34 | 
| | 
| ST 
| 2 | 
Pater Ieath | 
| | 
| 0.63 | 
| Se 
| [ 
| 2 | 
| 10.80 2.05 
| 
| | 
| 5. | 
| 11.55 5.14 | 
| | 
| 10 2 | 
| 12.19 2.23 | 
| | 
| | 
is 12 | 
| 11.66 10.20 | 
| | 
| 12305) | 
SSS S| 
eS 15 | 
| 10.18 15.58 
| 
| 
{tt 2 | 
| 12.02 2.23 | 
| 
| 
|———__ | 
| | 
| 13 SS 
| 15.28 | 
| | 
San ie te Seg 
| 
| 10 3 
| 12.41 3.76 
| 


Pounds of 
Pounds of |water-solu- 
water-solu- | ble phos- 
ble nitrogen |phoric acid 
in 100 pounds} in 100 
of fertilizer. |pounds of 
fertilizer. 


O§S15 4 94580 

| 

| 

| 
E50g |) 78i 

| 

| 
0.09 | 5.44 

| 

| 

| 

| 
aah 4.94 

| 

| 
0.36 | 8.51 

| 
| ——_—— 

| 
0.43 | 4.96 

| 
Seen pcs 
0.53 | 6.64 

| 

| 
gga ret 
1:35." )) oe 4:88 

| 
0.51 | 3.94 
———_|———_ 

| 

Sa 
| 5.67 

| 
el a 

| 
| Siege 

| 
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REPORT OF THB CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


Bowker Fertilizer Co., 
{ Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Trade name or brand. 


Locality where 


sample was taken. 


Farm and _= garden/Gloversville. 


phosphate. 


Camden. 


Fine dry ground fish.|Jamaica. 


Fresh ground bone. 


Fresh milled Kainit. 


Grape belt and fruit 
special with extra 
potash. 


Harvest bone dis- 


solved. 


Hill and drill. 


Hop and potato phos- 
phate with extra 
potash. 


Lawn and garden. 


Market bone. 


Lansingburgh. 


Oswego. 


Lishaskill. 


North Collins. 


Warsaw. 


Orient. 
Silver Creek. 
Glens Falls. 


Glens Falls. 


North Collins. 


Cortland. 


West Troy. 
Binghamton. 


Southampton. 
Cooperstown. 


Market garden fer-jOrient. 


tilizer. 


New YorRK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN NEw YorRK STATE DURING THE SPRING OF 1897. 
P 


Guaranteed 
Found 


Guaranteed 


Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
ound 


Guaranteed 
Found 


Guaranteed 
Tround 


Guaranteed 
Found 


| 
: 
Below guarantee | 
| 
| 


Pounds of Pounds of | Pounds of 
nitrogen 


in 100 


a 
pounds of 100 


fertil- 
izer- 


available 


phosphoric phosphoric 
i acid in 
100 pounds 
of fertil- 


cid in 
pounds 

of fertil- 

izer. 


total 


izer. 


a 


ccc“ |\-————————_— 


ounds of Pounds of 
water-solu-| Pounds of |water-solu- 
ble potash | water-solu- | ble phos- 
in 100 ble nitrogen |phoric acid 
pounds of jin 100 pounds} in 100 

fertil- of fertilizer. |pounds of 
izer. fertilizer. 

2 | | 
2.2 | 0.80 | 6.55 

| | 
|__| 

oe | | 
{} 5.0840, il agi Oat 

| | 
; O.9% | 0.78 

| 

— | 

| 
Hal | ——_— 1+| —— 

11.49 | | 

| | 
| Ld 
8.40 0:08 | . 4.47 

| 

(=a _—_———9_ | 
|) Wee 

| 
—<———_—__|—__—_— 

| 

- | 
2.44 Ie6k,|9 — oRee 

| 
a 

| 

3 | | 
5.82 | 0.53 | 3.05 

| 
——|—— 

| | 

oS) | | 
4 Moa lier Ooi |. Osan 

arn | 
G70 fe fOrso 

| 

| | 

10 | | 
10.15 05985 | 5.23 

| 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. Trade name or brand. 


Bowker Fertilizer Co., Potash bone. 
Boston, Mass. 


Bowker Fertilizer Co., Potash phosphate. 
Boston, Mass. 


Bowker Fertilizer Co., Potato manure. 
Boston, Mass. 


Bowker Fertilizer Co., Potato phosphate. 
Boston, Mass. 


g 
Locality where g 
sample was taken. qa 
i=) 
3S 
a 
os aS aa 
Brocton. |8244 
| 
| 
a 
Lishaskill. |B477 
Collins. |8322 
Camden. [38752 


Brocton. [8243 
West Troy. |3488 
Gloversville. [38504 


Bowker Fertilizer Co., Special formula. Fenton. [3338 
Boston, Mass. | 
| 
———_______—_—__|— 
Bowker Fertilizer Co., Staple phosphate. Springville. |3317 
Boston, Mass. Oswego. 3702 
| 
—<——— “| ae 
Bowker Fertilizer Co., Stockbridge cabbage|West Troy. |3489 
Boston, Mass.| ‘and cauliflower | 
! manure. | 
a | 
Bowker Fertilizer Co., Stockbridge  celery|West Troy. |B441 
Boston, Mass.} special. 
a —— | 
Bowker Fertilizer Co., Stockbridge corn,|Albany. |38445 


Boston, Mass. grain, ete. 


Bowker Fertilizer Co., Stockbridge manure. 
Boston, Mass. 


Bowker Fertilizer Co., Stockbridge onion| West Troy. 


Boston, Mass.| special. 


———_—_—_——|— 


| 
Glens Falls. |3396 


New YorK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN New YorK STATE DuRING THE SPRING oF 1897. 


i) SS SSS 
Poundsof Pounds-of | Pounds of | Pounds of | Pounds of 
SH aetn available total | water-solu- Pounds of |water-selu- 
in 109 |Phosphoric phosphoric| ble potash | water-solu- | ble phos- 
astot acid in acid in in 100 _ble nitrogen |phoric acid 
Sul 100 pounds/ 100 pounds) pounds of jin 100 pounds) in 100 
p Z of fertil- | of fertil- fertil- of fertilizer. pounds of 
Teer izer. izer. izer. | fertilizer. 
| | | | | 
| ae = 
Guaranteed [peO.Ton.f 5 i 2 | | 
Found 1.14 | 9.46. |)12.01 2.04 | 0.55 | 6.22 
| | | | | 
| = | Reena 
| es) | | 
Guaranteed oxi | 8 10 3 } | 
Found OMe 8:23 obda.9s 3.88 | 0.46 | 2.82 
| | | | | 
ee ee | 
Guaranteed 2:25 | 8 | 10 | 
Found | 2.78 | 9.37 .| 11.45 4.24 | 0.78 | 6.25 
| | | | 
| ae 
| | | | | 
Guaranteed oO) ses: 10 2 
Found pee | 9208 11.98 2.25 0.58 1.31 
| | 
——__—____ ao —-—— | 
Guaranteed ot blo 8 —— _| 
Found relay (ele oT fled ealo 6.51* | 8.89 
| | | | 
Below guarantee| 0.63 | 1.43 | | 
| | | | 
Guaranteed nO. 75 | 8 | 3 | | 
Found paOESo Or 22 12.33 3.300 | 0.25 | 5.09 
| | | | 
| al | 
| | | 
Guaranteed | 4 | 6 6 | 
Found | 5.03 | 5.08 8.08 (eral | 3.66 | PETIT 
| | | | 
| | | Cen | 
Guaranteed 4.10 | 4 leas 5.50 | | 
Found | 5 | 6.64 | 8.44 7.04 | 3.01 | 5.45 
| | | | | 
area ena | | 
Guaranteed yerSe 20) ss 10 4 | | 
Found 3.20 | 9.53 11.58 4.63 | 1.38 | (oy 
| | | | | | 
| 
Guaranteed I) asa) | 8 10 
Found ieee ) 4.56 | 10.45 9.99 1.55 | 1.13 
| | | | | 
Below guarantee! 0.25 | 0.44 | | | 
er it. SL a oe 
Guaranteed | 4.50 | 6 } 8 5 | 
Found [Lat:.00 9 ao) 0 ligas 2.27 5.50 
| | | | 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THBP 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


) 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bradley Fertilizer Co., 
Boston, 


Bradley Fertilizer Co., 
Boston, 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


\ 


Mass. 


Trade name or brand. eee z = 
° 
= 
Z 
ore 
Stockbridge potato|Southampton. (|8154 
and vegetable ma- | 
nure. | 
a 
Stockbridge vege-| Troy |3427 
table and _ potato | 
manure. | 
—|——— 
Stockbridge top|Southanmipton. [3153 
dressing. | 
| 
| aa 
Superphosphate. Lishaskill. |3474 
Oswego. |38703 
| 
— 
Superphosphate with| Cattaraugus. |3280 
potash. Lansingburgh. |3426 
Cortland. [3633 
|_—== 
Sure crop. Silver Creek. laos 
Lansingburgh. |8425 
Seneca Hill. |3698 
baste Aiea |—— 
Tobacco grower. Syracuse. \sera 
| 
| 
=: — 
Tobacco phosphate. |Syracuse. lsezs 
| 
| 
teu ioe 
Wells & Hudson’s! Riverhead. |38132 
high-grade. | 
| 
———__—_—_—__|— 
Ammoniated dissolv-|Glens Falls. |8407 
ed bones. Tully. |3649 
Bean and _ potato|Glens Falls. 3405 
phosphate. Tully. 3650 


LECTED IN NEw YorK State DurRING 


| 
Guaranteed | 
Found | 

| 


Guaranteed | 
Found | 
| 
| 


Below guarantee 


| 
Guaranteed | 
Found | 

| 


Guaranteed | 
Found 
| 
| 


Below guarantee 


Guaranteed | 
Found | 


Guaranteed 
Found 


Guaranteed 
Found 


Found 


Guaranteed 
Found 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Guaranteed | 

| 

| 

| 

| 

| 

| 

| 

| 

Guaranteed | 

Found | 

| 

Guaranteed 
Found 


New York AGRICULTURAL EXPERIMENT STATION. 55 
THE SprRING oF 1897. 
Poundsof | P isof | P 1s of 1 1s of 
Pounds of available rtotal ri Sie Pounds of water CoH. 
nitrogen | hosphoric|phosphoric| ble potash | water-solu- | ble phos- 
in 100 acid in acid in in 100 ble nitrogen |phoric acid 
Bouniie of 100 pounds}100 ponnds| pounds of jin 100 pounds) in 106 
ertil- of fertil- | of fertil- fertil- of fertilizer. pounds of 
HAS izer. izer. izer. fertilizer. 
a et | on ee 
3.25 | 5 | 8 10 | 
S05 | t.2e. | S.77 10.52 1.25 | 3.58 
anes 
3.25 | 6 hos T | 
Barts) eV BSG || IP zaps 6.46 Lie") 5.78 
| | | | 
| | 0.54 | 
Metiest i oc et ae 
5 | 4 | 6 6 | 
5.20) | T.84 | 18-92 7.34 S27) | *- 6 
| | | 
Saneeciie caer ene at nae a eee 
—— | 13 | 15 ——_—_ | —— | 
| 11.88 | 16.04 (col tt! 
| | 
lated 
5 ae ere Sal GY a ae 
| | | 
art. | 12 1 al 
| 14.96 | 16.93 1470 | 10.40 
| | | | 
SS ee 
rt | | | 
02a Pu8 | rt | | 
Tot eS eeAS ie 9)| a Lew ire tekOnn,| 1.52 | 5.59 
| | | | 
Soe eat. ee 
<M | | 
Pap PATy we || Al | 4 | | 
2.63 | 9.63 | 10.61 Seeah 1-74 | 5.20 
| | | | 
SS SSS 
Ee et | | 
1.25 | 8.50 | 1.08 | | 
1.45 | 9.64 | 11.42 trig) | © O48: | 7209 
| | | | 
Susan | UEESrneec ecco caren (aeeseeereere cence eee 
| | | | 
3380. iT | 9 fi | | 
o-4n) | Geol aietO 95 7.54 | 1 | 5.44 
| | | | 
2k Se liege ee 
i657) (eG | 8 1 | | 
OS ots 1808 1.67 O81. | Bese 
Lee | 
0.82 | 8 | 10 3.25 | 
1.44 | 7.31 | 9.94 3.32 0.41 5.21 
| | 
| 0.69 | 


| 
| 
| 
| 


Below guarantee 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


Bradley Fertilizer Co., 


Boston, 


Bradley Fertilizer Co., 


Mass. 


Boston, Mass. 


Bradley Fertilizer Co., 


Boston, 


Bradley Fertilizer Co., 


Mass. 


Boston, Mass. 


Bradley Fertilizer Co., 


Boston, 


Bradley Fertilizer Co., 


Boston, 


Bradley Fertilizer Co., 


Boston, 


Brumfield & Foster, 


Mass. 


Mass. 


Mass. 


Colora, Md. 


Brumfield & Foster, 


Colora, Md. 


Vo Lee Laqihaesh 


Oneonta, N. Y. 


Cuyler E. Carr, 


Milford, N. Y. 


Trade name or brand. 


B D sea fowl guano. 


Complete manure for 
potatoes and veg- 
etables. 


Farmers’ new meth-| 
od. 


Hop fertilizer. 


Niagara phosphate. 


Patent superphos- 


phate. 


Potato fertilizer. 


Hard-times ammoni- 
ated phosphate. 


High-grade acid phos- 


phate. 


Hustler. 


Locality where 
sample was taken. 


Attica. 
Amsterdam. 
Canton. 


Jamaica. 
Troy. 


Cornwall. 


Evans. 
Glens Falls. 


Potato and hop fer-|Milford. 


tilizer. 


New YorkK AGRICULTURAL EXPERIMENT STATION. 


LECTED IN NEw YorxK STATE DURING 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
izer.' 


Pounds of 
available 
phosphoric 
acid in 
100 pounds 
of fertil- 
izer. 


Pounds of 
total 
phosphoric 
| acid in 
100 pound 
of fertil- 
izer. 
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THE SPRING oF 1897. 


Pounds of 
water-solu- 
ble potash 
in 100 
pounds of 
fertil- 
izer. 


ne 


Pounds of 
Pounds of |water-solu- 
water-solu- | ble phos. 
ble nitrogen phone acid 
in 100 pounds, in 100 
of fertilizer. pounds of 
| fertilizer. 
eens ane 
| 
0.66 |, 6219 
| 
| 
1 } 5 4a 
| 
0.36 | 4.45 
| 
' 
| 
0.64 | 3.13 
———————— _ 
| 
@-3e0 | 2oedst 
| 
ee 
| 
| 
0.72 | 4.69 
| 
| 
1.12 | 4.00 
| 
———— 
| 
0.74 | 0.84 
| 
a Ein 
| 
iT eee2 
| 
——$—_—_|—————_ 
| 
0.53 | 6.39 
| 
—$<—_——_|———— 
0.43 | 6.43 
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REPORT OF THE CHEMIST OF THE 


RESuLtTs oF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


Chandler, Russell & Chandler, 
Newark, N. J. 


E. B. Chapin, 

Rochester, N. Y. 
H. B. Chapin, 

Rochester, N. Y. 
EK. B. Chapin, 


Rochester, N. Y. 


Chesapeake Guano Co., 
Baltimore, Md. 


Chesapeake Guano Co., 
Baltimore, Md. 


Clark’s Cove Fertilizer Co., 
New York City. 


_- 


Clark’s Cove Fertilizer Co., 
New York City. 


Clark’s Cove Fertilizer Co., 
New York City. 


Clark’s Cove Fertilizer Co., 
New York City. 


Clark’s Cove Fertilizer Co., 
New York City. 


Trade name or brand. 


Potato manure. 


Monroe chief. 


Potato fertilizer. 


Standard. | 


Ammoniated bone su- 


perphosphate. 
New York special 
No. 2. 


Bay State fertilizer. 
Defiance complete 
manure. 


Good acre hop and 
tobacco grower. 


King Philip alkaline 
guano. 


Potato phosphate. 


g 
Locality where 5 
sample was taken. aA 
3 
n 
Jamaica. {3066 
| 
| 
Sees 
Rochester. la7 87 
| 
| 
| 
Rochester. ls788 
| 
| 
| 
Rochester. lo58 


= |— 


North Collins. |3385 


| 
North Collins. |3334 

| 

| 
eae | 2s 
Gloversville. |3505 
see i 
Lishaskill. |38473 
Pulaski. [3724 

| 
=_—* |—_— 
Lishaskill. 3471 

| 

| 

ae 
Lishaskill. |3469 
Pulaski. |3725 

| 

rey 
Lishaskill. 3470 


New YorK AGRICULTURAL EXPERIMENT STATION. 59 


LECTED IN NEw YorK STATE DURING THE SPRING OF 1897. 


| 
Guaranteed 
Found | 

| 


| 
Guaranteed | 
Found | 

| 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


| 
| 
| 
| 
| 
| 
| 
Below guarantee | 
a 
‘Guaranteed | 
Found | 
| 

| 

Guaranteed | 
Found | 
| 

| 

| 

| 

| 

| 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Pounds of | Pounds of | Pounds of 

Pounds of | available total water-solu- 

nitrogen |phosphoric|phosphoric| ble potash 
‘in 100 acid in acid in in 100 


Pounds of 


Pounds of |water-solu- 


water-solu- 


ble phos- 


ble nitrogen |phoric acid 


pounds of |100 pounds|100 pounds} pounds of |in 100 pounds 
of fertilizer. |pounds of 


0.39 


0.81 


0.45 


in 100 


fertilizer. 


2.52 


6.25 


1.66 


fertil- of fertil- | of fertil- fertil- 
izer. izer. izer. izer. 
se pees ee ees eee ge 
SemOUG| FEO) 7 
3.51 | 8.64 | 9.63 7.44 
| | 
oreo eer eer eta 
1. Gaal oi | 4 
1.35 | 6.21 | 8.89 4.40* 
baleen : 
ie sme wets | 6 | 
D.08 i) Bel4cshy 180 5.59 | 
| | 
G22 |i ts26" || 0.41 | 
| | are 
re ad ee | 3 | 
ABD ili G249: | Deeb 4.23% | 
| | 
0.23 | 0.51 | | 
aaa | 
0.820) 8 9 1 
Moe) eek 12.85 ge ka 
| 
| pao Aa 
| | 
1.65 | 8 | 2 
AS86 | “8.21 | 10308 2.18 
es 
DAT 59 | 2 
1.30 | 7.44 | 10.80 3.24 
| | 
1.17 | 1.56. | 
| | 
G.82 |. 6 Las 2 
H5OP Sew | AaLTT 2.09 
| | 
| aa 
2310") <8 | 9 3 
25? (4 OPS" | 13.44 3.09 
| | 
| | ——— 
| | 
5a eG ee 3 
1.50 | 6.38 | 9.34 2.96 
| | 
| | 
2.47 | 6 liokh 5 
BTS eo Teat | 9206 Bal 
| 


*Potash present in form of sulphate. 
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RESULTS orf ANALYSES OF COMMERCIAL 


REPORT OF THE CHEMIST OF THR 


FPRTILIZERS CoL- 


MANUFACTURER. ‘Trade name or brand. 


Soverign acid plivs- 
phate. 


Clark’s Cove Fertilizer Co., 
‘New York City. 


SS 


Clark’s Cove Fertilizer Co., Sunflower bone meal. 


New York City. 


Sweepstakes potato 
manure. 


Clark’s Cove Fertilizer Co., 
New York City. 


Buckeye ammonia- 
ted bone super- 
phosphate. 


Cleveland Dryer Co., 
Cleveland, Ohio. 


Horsehead 
phate. 


Cleveland Dryer Co., phos- 


Cleveland, Ohio. 


Cleveland Dryer Co., Phospho bone. 


Cleveland, Ohio. 


Cleveland Dryer Co., Superior bone. 


Cleveland, Ohio. 


Club & Grange Fertilizer Co.. \No. 1. 


Syracuse, N. Y. 


Club & Grange Fertilizer Co., |No. 2. 


Syracuse, N. Y. 


Ammoniated bone 
superphosphate. 


BH. Frank Coe Co., 
New York City. | 


BH. Frank Coe Co., ‘Buckwheat fertilizer, 
New York City. | 


B 
Locality where 8 
sample was taken. = A 
3 
n 
a 
Altamont. [38581 
| 
| 
ieee: 
Lishaskill. [3478 
| 
Gee 
—————— S| 
Lishaskill. |38472 
| 
| 
Sse 
Jamestown. |8222 
| 
| 
Jamestown. [3220 
| 
| 
ee SS SS 
Jamestown. 3221 
| 
———— |= 
North Collins. |3337 
| 
| 
SS 
Sidney. [38550 
EK. Syracuse. |3673 
| 
fi 
BE. Syracuse. |3672 
| 
| 
Redwood. |3773 
| 
| 
sham were meee a 
Ellicottville. 3299 
De Ruyter. 3636 


New YorK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN New YorkK Strate DURING THE SPRING OF 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Romndeot | coaneois | total.” | water-soln- 
nitrogen phosphoric|phosphoric| ble potash 
ze ay f acid in acid in in 100 
poane’s Of /100 pounds|100 pounds; pounds of 
fertil- |" of fertil- | of fertil- | — fertil- 
izer. izer. izer. izer. 
| | 
| | 
| 12 | 13 oe 
| 14.92 | 15.84 
| | 
Sel eee oe 
1.65 | ———| 14 — 
2.22 | | 19.92 | 
| | 
ea 
2.88 | 7 8 7.50 
2596) ||| als 10.16 7.49 
pee 
2.44 + | 9 | a 1 
1.64 | 9.64 | 18.52 0.365* 
| | 
0.83 | | 0.65 
| ee ee 
| | 
| 10 12 —_——- 
| 12.56 | 14.18 
| | 
2.60 | 10 | 1.08 
0.90 | 8.35 12251 0.73* 
| | 
PO ico ul 0.35 
| pia 
3.29 | —— | 22 — - 
3.14 | | 20.75 
| | 
| ft 25 
| | os 
| | 
—— |.8 | 10 3 
| 9.43 | 10.43 2.90 
= 
L-65° <f, 38 | 9 2 
0.90 | 8.11 | 10.51 1.69* 
| | 
Orca. 5 | 0.31 
| | —— 
| | 
2 | 9 | ioe 
12996 O.4a - | 12 .a2 1.8 * 
| | 
a loved fa pee 
0.40 | 9.50 | i 
ORGIES Soak 1.07* 
| 


ee 
-C9 
ts 
ear 


*Potash present in form of sulphate. 


Pounds of 
water-solu- 
ble nitrogen 


in 100 pounds 


of fertilizer. 


0.43 


1.49 


0.18 


0.85 


0.70 


Pounds of 
water-solu- 
ble phos- 
phoric acid 
in 100 
pounds of 
fertilizer. 


11.64 


| 
| 
| 
| 
| 
| 
| 
| 
| 
|. “ates 
| 

| 
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ResuLTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


B. Frank Coe Co., 
New 


BH. Frank Coe Co., 
New 


BH. Frank Ooe Co., 
New 


————————————— 


BE. Frank Coe Co., 
New 


BE. Frank Coe Co., 


New 


. Frank Coe Co., 
New 


York 


York 


York 


York 


York 


City. 


City. 


City. 


City. 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


York 


York 


York 


York 


City. 


Trade name or brand. 


Celebrated special 
potato fertilizer. 


Columbian brand am- 
moniated bone su- 
perphosphate. 


Columbian corn fer- 
tilizer. 


Columbian 
fertilizer. 


potato 


I 


Dissolved bone pot- 
ash 


Excelsior guano. 


Gold brand. 


Grain fertilizer. 


High grade soluble 
bone. 


High grade special 
corn fertilizer. 


Matchless grain fer- 
tilizer. 


E 
Locality where 8 
sample was taken. | gA 
i=) 
3 
= 
SS 
Newburg. |8182 
Troy. |3428 
| 
—= 
Poughkeepsie. |8174 
Ellicottville. 8303 
De Ruyter. 3637 
Redwood. [8775 
i  e 
Poughkeepsie. |3175 
De Ruyter. |3635 
| 
a 
Varysburg. [8372 
| 
| 
a 
Jamaica. |3081 


rs 
° 
E 
5 
ell Se 
eS 
o 


De Ruyter. |3638 

| 

| 
————SS 
Ellicottville. 3302 
Nelson. |8742 

| 
— 
Newburg. |3183 

| 

| 
SS 
Newburg. 3184 
Ellicottville. 3304 


New YorK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN New YorK STATE DURING THE SPRING OF 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Found | 
| 
| 


Below guarantee 
| 
Guaranteed | 
Found | 
| 


Guaranteed 
Found 


Guaranteed 
Found 


— ee ———. 


Guaranteed 


Donnie ok Pounds of | Pounds of | Pounds of 
nitrogen available total | water-solu- | Pounds of 
in 100 |Phosphoric phosphoric} ble potash | water-solu- | 
anon acid in acid in in 100 | ble nitrogen | 
caer 100 pounds|100 pounds} pounds of jin 100 pounds) 
shear ef fertil- | of fertil- fertil- of fertilizer. 
ers izer. izer. izer. 
i Ser Segees a | 
1.65 | 9 | 11 3.50 | 
1.74 | 9.48 | 12.59 3.59* | 0.88 
| | 
| rn gee en ae | 
1 | 9 | 11 1.85 |} 
1.76 | 9.29 | 12.44 2.01* | 0.81 
| | 
1 | 9 joel 1.85 
1.61 | 8.92 | 12.58 2* 0.73 
| | | | 
Ha SS SS 
| | | 
1 [3 jailat: 1.85 
1.40. | 9.55 | 12.97 1.91* 0.64 
a 
ete | 2.75 | on | 
| 11.44 | 14.19 2.28* | 
| | 
| 0.56 0.45 
| 
3.50 | 9 | 10 3.40 
3.40 | 8.53 | 10.98 4.34% | a) 2.22 )f 
| | | | 
| 0.47 | 
——— 
2.50: | 8 eg 6 
2.45 | 8.35 | 10.30 5. 66* 1.52 
| | | 
| | 0.34 
Poetic 
0.80 | 9 | 11 1.08 
0.87 | 11.20 | 14.88 1s 0.08 
| | | 
soe 
| | | 
SSeS PTE | 15 oe yg | ee | 
| 13.68 | 16.78 | 
| | | | 
Pe Sie el 0 ee Oe 
1.75 | 9 | 10 3 | 
TGSe oeioes eis. 20 3.50* 0.94 | 
| | | | 
Perk cr | 
0.65 | 11 | 12 1 | 
1.01 | 11.64 | 14.41 1.31* 0.15 | 
| | 


| 
Found | 
| 


*Potash present in form of sulphate. 


Pounds of 
water-solu- 
ble phos- 
phorie acid 
in 100 
pounds of 
fertilizer. 


———_——_ 


6.88 


oo 


—_____—. 


————————_——__ 


5.99 


——_———_—_—- 


8.08 


——_—____ 


—EE 


7.82 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


. Frank Coe Co., 
New 


York 


York 


York 


York 


York 


York 


Crocker Fertilizer and Chemical 


Co., 


Buffalo, N. Y. 


eee 


Crocker Fertilizer and Chemical 


Co., 


Buffalo, Ni Y. 


Crocker Fertilizer and Chemical 


Co., 


Crocker Fertilizer and Chemical|Crocker’s phosphate. 
Buffalo, N. Y. 


Co., 


Buffalo, N. Y. 


a 


iu 
oO 
2 
Trade name or brand. tetnge! Decay FI 
= 
n 
fae 
Prize brand grainand |Springville. |38318 
grass fertilizer. | 
| 
ext — |—__-_—_-_____|_— 
Prize brand rye fer-|Troy. [3429 
tilizer. | 
| 
Sanne an 
Ralston’s Knicker-) Ellicottville. 38301 
bocker. 
| 
a, 
Red brand. Jamaica. |3080 
| 
| 
7 a, 
Special potato fertil-| Redwood. |3774 
izer. | 
| 
a 
XXV phosphate. Ellicottville. |3300 
Homer. 3641 
| haa as 
Ammoniated bone} Ellicottville. |3309 
superphosphate, Oneonta. |3566 
Parish |3730 
ee 
Ammoniated wheat|Angola. lso73 
and corn phos-|Saratoga. |383938 
phate. Phoenix. |3691 
ies eee |—— 
Chautauqua County| Dunkirk. logs 
special. | 
| 
Cre ae ae — 
Cooperstown. las 
| 


Crocker Fertilizer and Chemical} Drie, 


Co.. 


Buffalo, N. Y. 


Bllicottville. laa07 


New York AGRICULTURAL EXPERIMENT STATION. 65 
LECTED IN NEw YorK STATE DuRING THE SPRING OF 1897. 
.| Pounds of | Pounds of | Pounds of Pounds of 
larogen (tralgb | total .| gutersolt- | Pounds of water sola 
in 100 |P i sae le atid in ia 100” pleinierd — ho re acid 
pounds of 100 poral 100 pounds onde of |in 100 BoundA : in 100 
een of fertil- | of fertil- fertil- _| of fertilizer. [pounds of 
; izer. izer. izer. fertilizer. 
| | | 3 |= 
| | | | | 
Guaranteed | 70.40,)| | il | | 
Found [.O.72 | 11.34 |) d45386 1.08* | 0.14 | Soil 
t | | | | 
oe ea 
Guaranteed | 0.43 | .9.30 | 11 1 | 
Found [0G 1059 izes Lebl® || 0.23 | eel 
{ | | | | 
| | | | | 
ee ae | | | 
Guaranteed (el Gone asS | 1.25 | | 
Found | 2.06 | 10.60 | 14.09 1.89* | ikeraa | 6.75 
aaa tise 
= | 
Guaranteed (s.50 5) 9 | 10 ed | 
Found loyS.440 |; 8.36 |. 10.40 63814, ne AOvs | i686 
| | | | 
Below guarantee | | 0.64 | 
SS S| | | —= | 
Guaranteed abe jak! 3.50 | 
Found 86 5) 10.315 | 12.67 3.01* 0.66 | 8.038 
| | | i 
Below guarantee | | | 0.49 
SSS el | | SSS 
| | [ | 
Guaranteed lira pelt |e | 9 1 | 
Found ites |, 10.50 | toss 1.42% | 0.19 | 7.41 
| | | | | 
| | | er | 
Guaranteed eee OOny | kO feral 1.08 | 
Found | 3-20 4 | 10-56 1) 10/97 bf 71. Shel 1.18 8.95 
t | | | 
(i cay emt ee) | 
Guaranteed | 2 | 10 |) ag 1.60 | 
Found leeeeco | LOCIG RS so 1.94 0.79 | (6725) 
| | | | | 
isnot =r 
Guaranteed | 1.64 | 10 | 2 | 
Found | 7S | 10594" | 15.80 2.20" | 0.78 7.90 
| | | | | 
“ite eee ARI 
Guaranteed fle ZO TsO [pele La ®, | 
Found 02) pO GOR. |S: 1.6235 | 0.54 | 5.67 
} | | | | 
[Seater aera se ae pal 
| | | | 
Guaranteed | Pa | —_—___, ——__| 
Found | | 11.56 | 13.56 | | oea0 
| | | | 


/ 


*Potash present in form of sulphate. 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


S 
= 
MANUFACTURER. Trade name or brand. Perel al ae 
= 
— 
Crocker Fertilizer and Chemical/General crop phos- Norwich. 3340 
Co., Buffalo, N. Y.| phate. Oswego. S611 
| = 
Crocker Fertilizer and Chemical | Market garden spe- Bayside. (3091 
Co., Buffalo, N. Ye cial. 
a 
Crocker Fertilizer and Chemical|New rival ammoni-Chester. |3190 
Co.. Buffalo, N. Y.| ated superphos- Angola. |3272 
phate. Owego. 3608 
————— ———— 
Crocker Fertilizer and Chemical|Niagara phosphate. Owego. |3610 
Co.. Buffalo. N. Y. 


Crocker Fertilizer and Chemical| Potato, hop and to-| Ellicottville. |3308 
Co.. Buffalo. N. Y.| bacco phosphate. ‘Saratoga. |3392 
Owego. |3612 
ES 
Crocker Fertilizer and Chemical |Practical ammonia-|Angola. 3271 
Co.. Buffalo. N. Y.| ted bone super+Pheenix. |3692 
| phosphate. | 
Pi a 
Crocker Fertilizer and Chemical Special manure. Boonville. |3785 
Co.. Buffalo, N. Y. 
== eee 
' ’ 
Crocker Fertilizer and Chemical/Universal grain) Westfield. (3258 
Co.. Buffalo. N. Y.| grower. Milford. |3575 
Owego. |3609 
———_— 
Crocker Fertilizer and Chemical Vernon’s onion spe- ‘Florida. 13198 
Co.., Buffalo, N. Y.| cial. 


Crocker Fertilizer and Chemical Wheat, oats and Homer. 
Co.. Buffalo, N. Y.| corn fertilizer. | 
| 


{ 


I 
Crocker Fertilizer and Chemical|/W. & H. high grade Riverhead. | 
Co.. Buffalo, N. Y. potato manure.” | 

I 


———————— CU eC 


i tit 


New York AGRICULTURAL EXPERIMENT STATION. 67 


LECTED IN New York Srate Dcueixse THE Speine or 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


P is of Poundsef Poundsei Pounds cf Pounds of 
= available total Witer-solz Poasdsei w2ater-selz 
——— phosphoric pbospheric| bic bh waiterscela- ble pho= 
ve 2e3d in acid in im 108 ble nitrezen phoric acid 
na gj] 100 pounds 189 pounds) poundsel ml) pounds mie 
am of fertil- of fertil fertil of fertilizer. pounds of 
we imer. ser. | mer. fertilizer. 
: ; : : i 
i i i 
I Pt ~ 
oe pa s ioe } 2 
| 0.97 | 7.14 | 8.27 1.22 0.11 2.75 
i j 
i I 
| 3.70 | 8 9 | 8s 
| 3.90 | 8.27 | 9.45 $8.6 0.47 7-37 
| j 
| ; 
| 1.33 10 11 1.8 
| 1.21 | 9.9% | 11.2 1.75 0.51 5.50 
! ’ 
| I 
= | ii | ee a 
| 111.96 | 12.72 3.79 
I | 
} ! i 
ics | 10 1 
| 2.12 | 10.13 | 11.71 1.49 4.38 
| | 
I 
| 0.8 Ss gS — 
| 1.00 | 8.45 | 10.6 0.41 4.67 
I 
| 4.50 | 8 9 a 
| 4.19 | 7.60 | 9.30 i 5.2 
| 0.31 | 0.40 
‘Vase a = 
! 0.2 ‘ S | 2 70 
| i. | 7.35 oT -j 2.84 | 0.2 2.5 
| | 
' 
| | 
/ 2 | 9 10 3.10 
} 2.01 | 9.4 25S | 3.47 | 0.3 6.91 
I ! 1 | | 
| | 
ya a. 9 1.60 | 
ae $.12 11.238 1.857 0.26 5.49 
| I 
es ee ee Eee 
238 10 11 8s 
1.3 9.22 | 0.67 8.76 
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MANUFACTURER. 


Cuba Fertilizer Co., 
Cuba, 


Cuba Fertilizer Co., 
Cuba, 


Cuba Fertilizer Co., 
Cuba, 


Cuba, 


Cuba, IN. Y- 


Cuba Fertilizer Co., 


ula. Ne) Ne 


Cumberland 
Co., Portland, Me.) 
Cumberland Bone Phosphate) 
Co., Portland, Me.) 
Cumberland Bone Phosphate 
Co., Portland, Me. 
Cumberland Bone Phosphate 
Co., Portland, Me. 
Cumberland Bone Phosphate 


Co., Portland, Me. 


Bone Phosphate 


| 


P . Locality wher = 
Trade name or brand. naviplene ead g 3 
& 
R 
| i 
Buckwheat special. |Cuba 3290 
| 
| 
a 
Competition, Fredonia. |8232 
| 
Dissolved bone and) Cuba laos 
potash. | 
| 
—— | 
. $ | 
Hustler. Fredonia. [8231 
| 
| 
SSS SS | 
Potato and corn ma-|Cuba |3289 
nure. 
| 
7). 
Standard. Cuba |3291 
| 
| 
——___—_—-—_|—— 
Ammoniated dissolv-|/Demster. |S711 
ed bone. | 
| 
ote SS —|— 
Bone and potash. Westfield. |8261 
Schenectady. |8464 
| 
Bax. 
Concentrated phos-|Schenectady. [8463 
phate. Demster. |38712 
| 
eee Be Mee. oe 
Dissolved bone phos-|Schenectady. |8465 
phate. | 
| 
SS ee eo 
Fruit and vine. Schenectady. [8468 
Demster. |3710 


| 


New YorK AGRICULTURAL EXPERIMENT STATION. 69 


LECTED IN New YorkK State DURING THE SPRING OF 1897. 


Pounds of 


Pounds of |water-solu- 


water-solu- 


ble phos- 


ble nitrogen |phoric acid 
in 100 pounds| in 100 
of fertilizer. |pounds of 


1.09 


0.64 


1.44 


.| Pounds of | Pounds of | Pounds of 
P canGs of avalaris ra witcradhe 
my ae phosphoric phosphoric] ble potash 
in 100 | acidin | acid in in 100 
ert 100 pounds 100 pounds| pounds of 
ert | of fertil- | of fertil- | — fertil- 
tak izer. izer. 
2S ae 
Guaranteed | | 14 | 15 
Found | | 14.17 | 15.30 
| | | 
_ Ting pe 
Guaranteed 1 O83, [13 | 
Found b O297. |) 8:69. Ff 1gssh 
| | | 
REyitty 
Guaranteed | 10 | 
Found | [11.23 | 1:80 
| | | 
ase a 
Guaranteed [Ones ~ || "3 | 
Found | 0.96 8.51 | 10.24 
| | | 
cated 
Guaranteed oie TO fa | 
Found [2.00 | 1.46 9.39 
= 
Guaranteed Lt. 2- | 10 
Found Pieced | Ole")! 10095 
| | 
Below guarantee | | Weer) 
mee ae | | 
Guaranteed feetiecay |), | 10 
Found [| 2a | 9.66 | 11.08 
| | | 
ae. | 
Guaranteed a | 12 
Found | | 10.01 | 14.29 
| | | 
Soe ae 
Guaranteed 3 | 8 | 10 
IFround oa O SS OZ SG 
| | | 
ree 
Guaranteed | | 10 | 13 
Found | {| 10.92 | 15.81 
| | 
Pie a ee eee 
Guaranteed 1) <OcS2m | 4& | 10 
Found | “£582 ("6.52 2) 10.64 
| | 


fertilizer. 


10.11 


6.52 


4.61 


7.07 


0.99 


——_—_—. 


*Potash present in form of sulphate. 
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Portland, Me. 


Portland, Me. 


Phosphate 
Portland, Me. 


Phosphate 
Portland, Me. 


Phosphate 
Portland, Me. 


Fertilizer Co., 
Pawtucket, R. I. 


Fertilizer Co., 
Pawtucket, R. I. 


Fertilizer Co., 
Pawtucket, R. 1. 


Fertilizer Co., 


70 
MANUFACTURER. 

Cumberland Bone 
Co., 

Cumberland Bone 
Co., 

Cumberland Bone 
Co., 

Cumberland Bone 
Co., 

Cumberland Bone 
Co., 

L. B. Darling 

L. B. Darling 

L. B. Darling 

L. B. Darling 


L. B. Darling 


L. B. Darling 


Pawtucket, R. I. 


Fertilizer Co., 
Pawtucket, R. I. 


Fertilizer Co., 
Pawtucket, R. I. 


Trade name or brand. 


Phosphate}Guano. 


Phosphate! Hawkeye. 


Potato fertilizer. 


Seeding down fertil- 


izer. 


Superphosphate. 


“A” brand 


“AA” brand. 


“B”’ brand. 


Blood, bone and pot- 


ash. 


Crebrand: 


Pure dissolved bone.}Greenport. 


Locality where ES 
sample was taken. 8 A 
3 
aD 
—————— —|—— 
Westfield. 3263 
Schenectady. 3467 
Mt. Pleasant. |3697 
= =r 
Westfield. |8262 
= 
Gloversville. 3506 
Mt. Pleasant. {3695 
| 
Cae... 
Schenectady. [8466 
Mt. Pleasant. [8696 


Schenectady. \p462 


Demster. [3525 
Greenport. [3108 
| 
| 
Greenport. |3111 
-—|—— 
Greenport. ‘s100 
| 
| 
meee fe 
Greenport. {3112 
Greenport. 13110 
ls118 


New York AGRICULTURAL EXPERIMENT STATION. 71 


LECTED IN New YorkK State DurING THE SPRING oF 1 


897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Hound 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below eusreutee | Ot 


Guaranteed 
Found 


Below Surrene | gb 


Guaranteed 
Found 


Below euerantee ls fie 


Danndalet | Pounds of | Poundsof | Pounds of 
nitrogen 


in 100 


pounds of 


fertil- 
izer. 


phosphoric phosphoric) ble potash 
aci 
160 pounds 100 pounds 


1 | 


Peunds of 
water-solu- 
ble nitrogen 


total water-solu- 


acid in in 100 


of fertil- fertil- of fertilizer. 


izer. izer. | 
[_——|—$—_|—___ 
| | 
| 10 2 | 
pee On 2.40 | 0.34 
| | 
a 
| | 
| 9 1 | 
| 10.24 1.27) ;()3 0.39 
| | 
| el 
| iol 3 | 
| 12.47 3.30 0.60 
| 
|——— |__| —______ 
| 
| 9 1 
| 10.01 alia ry 0.37 
| 
|_| | ——____ 
| 
| 10 2 
lalate 2.54 | 0.60 
| | 
| es 
| 10 ‘ 
| 12.48 7.40 0.83 
| | 
| 10 i | 
| 11.44. 8.96 |) “0.74 
| | 
| 
SS I SSS SS 
5 | 
12.55 6.10 | 0.90 
9 7 | 
8.32 8.538 | 1.89 
| 
10 


| 
#1,.35 11.24 | 1.50 
| 
| 
| 


Pounds of 
water-solu- 
ble phos- 
phorie acid 


pounds of jin 100 pounds! in 100 


pounds o 
fertilizer. 


— 


Se 
ts 
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MANUFACTURER. Trade name or brand. Pres psl  Se aa az 
& 
5 
n 
— SS | 
Detrick Fertilizer and Chemical|Dilman Bros. special.|Geneva. lass 
Co., Baltimore, Md. | 
| 
= ||] A | 
Detrick Fertilizer and Chemical/Grain and grass mix-| Havilah. 3266 
Co., Baltimore, Md.|} ture. | 
| 
$f | _]_ 
Detrick Fertilizer and Chemical|Sheridan ammonia-|Havilah. |38267 
Co., Baltimore, Md.| ted bone. | 
| 
er rr ee rs ae 
Louis F. Detrick, Bone and _ potash|Brocton. [38250 
Baltimore, Md.|} mixture. | 
| 
= — = —— aa 
Louis F. Detrick, Kangaroo komplete| Brocton. 3246 
Baltimore, Md.| kompound. | 
| 
a sa Se RD A a | Sa 
Louis F. Detrick, Quick step  bone|Brocton. |3247 
Baltimore, Md.}| phosphate. | 
| 
==: = ———- 
Louis F. Detrick, Sockless and _ shoe-|Brocton. lso4s 
Baltimore, Md. less aa phosphate. | 
| | 
re SS EE 
Louis F. Detrick, XXTRA acid phos-|Brocton. lp249 
Baltimore, Md.) phate. | 
— Se SS SS 
J. W. Dunbar, iGrass and_— grain|Attica. laa51 
Attica, N. Y.| grower. | 
| 
Uae eS | ————— 
J. W. Dunbar, Oat and bean. Attica. \3850 
Attica, N. Y.| | 
| 
ee Se ee ee | 
Eastern Farmers’ Supply As-|Long Island special. | Jamaica. lso78 
sociation, Montclair, N. J. 


New YorkK AGRICULTURAL EXPERIMENT STATION. 73 


LECTED IN NEw YorK STATE DURING THE SPRING OF 1897. 


Poundaon Pounds of | Pounds of | Pounds of | Pounds of 
nitrogen available total water-solu- | Poundsof |water-solu 
in 100 phosphoric phosphoric] ble potash | water-solu- ble phos- 
omidande acid in | acid in in 100 _ble nitrogen phoric acid 
Pp ferti]. |109 pounds/100 pounds} pounds of |in 100 pounds; in 100 
a of fertil- | of tertil- fertil- of fertilizer. |pounds of 
: izer. izer. izer. fertilizer. 
| | | = | 
Guaranteed Ws Wee Gea a | 15 | 
Found [| 2.21 | 9.43 | 10.37 14.57 1.65 6.77 
| | | | | 
Below guarantee| 0.26 | | 0.46 | | 
— el | | a | 
Guaranteed |) SS | OY eat 2 | ——— 
Found | hee ore Ono L 2.56 | 3.87 
| | | | | 
Below guarantee | (eOrs3 >| | | 
as ee 
Guaranteed fydBe lct@ie ody 22 Der obill | 
Found [11285 | .9.88.,,|.45.08 2.45 | 1.52 4.39 
| | | | | 
1 aac ial i 
Guaranteed, | ——— | 10 | 2.2 | —— | 
Found | | 10.46. | 13.94 2.43 | | Tava 
| | | | 
2 ala baal | 
Guaranteed fy d.65:.)° 8 | Ee ara | 
Found EEG Sp ele Ty [ia Pactels 2.82 | ORC 5.76 
ies ad uiier 
Guaranteed I Borat {| te | 3 | 
Found | 2.21 | 9.68 | 12.69 2.60* | 05 % OetS 
| | | | 
Below guarantee | | 0.40 | 
—— 
Guaranteed bri b.084.)58 | 1.25 | | 
Found ea OGGe ieee | elinesc 1.89. | 0.58 | 4.59 
| | | | | 
(ad et 
Guaranteed | ——— | 14 | 14.75 mmcmes 4 Pile sits po 
Found | | 18.95 | 15.24 10.83 
ef eet uaa 
Guaranteed | alezss |) ts! | = Shas —e 
Found Pe WER UE 2.50* 0.40 | 5.76 
| | | | 
Below guarantee| 0.27 | | 0.50 
SS aae aeeerreeg fey repens | as 
Guaranteed | blot = ]} ke, | ee oe | | 
Found [eee Wececos | LOsO) | 4.65* 1.36 | 5.35 
| | | (ae | 
Below guarantee | | | 0.35 | | 
_ ae oe a os | 
Guaranteed lmoe2e) fe oeo0 | 9250 8 | 
Found lpiaso0)) [Poet |) 9580 9.22 | Wsresh 6.63 
| | | | | 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THB 


RESULTS OF ANALYSES OF COMMERCIAL Frerriuizers CoL- 


onl 
o 
2 
Locality where 3 
A 


MANUFACTURER. Trade name or brand. sample was taken. | 
= 
a 
D 
— — + Tora 
Eureka Fertilizer Co., Eureka fertilizer. Avon. [33885 
Avon, N. Y. | 
Falcon Oil Works, Coarse fish serap. Jamaica, 3082 
Promised Land, N. Y. | 
| 
— ica 
Farmers’ and Builders’ Supply|Ammoniated bone|Owego. {3598 
Co., Owego, N.Y.) phosphate. | 
| 
—— << | 
Farmers’ and Builders’ Supply|Buckwheat fertilizer.) Owego. les09 
Co., Owego, N. Y. | 
ot aha a. 
Farmers’ and Builders’ Supply|Potato and tobacco|Owego. |3600 
Co., Owego, N. Y.| fertilizer. 
Farmers’ and Builders’ Supply XXV. Owego |3597 
Co., Owego, N. Y 
— ———— —|—— 
Farmers’ Fertilizer Co., air and square. Franklinville. {3294 
Syracuse, N. Y 
Farmers’ Fertilizer Co., Farmers’  gsoluble|Dunkirk. 3241 
Syracuse, N. Y.| bone. Tully. 3657 
Farmers’ Fertilizer Co., Mortgage lifter. Perry. 3361 
Syracuse, YY, Fulton. 38687 
Farmers’ Fertilizer Co., Phoenix ammoniated| Dunkirk. 3242 
Syracuse, N. Y.| ‘bone. Norwich. soot 
Tully. 38656 
Farmers’ Fertilizer Co., Reaper brand. Fulton. |3295 
Syracuse, N. Y Norwich. 3538 
Tully. 3655 


New YorkK AGRICULTURAL EXPERIMENT STATION. 


LECTED IN New YorkK State DurRING 


| Ponndstot Pounds of | Pounds of 


| | 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed | 
Found | 


| 
Guaranteed | 
Found | 
| 
| 


Below guarantee 
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THE SPRING or 1897. 


: ilabl ilabl 
nitrogen | hosphoric|phosphoric 
pounds of ae in acid in 

fertil- pounds/160 pounds 

izer. of fertil- of fertil- 
1zZer. izer. 

| | | 

lo | 
| (iinet 2.49 

| | 

| | 

| | 

eS aires 

8.45 | [eae22 

| | 

| | 

0182 (9 

24 || S561 ~ | 9.99 

| | 
aeOc39)6| 
| 
Fae | oe 15 
| 12370-4|, 1748 
| | 
(at SO 
| | 
| | 
73 fan ne eS 
2.94 | 7.02 | 9.35 
| | 
ig 

0.82 | 8 | 10 

1.16 | 8.29 | 9.32 

jeer 

DAT. yal | 8 

186 Ve T.05 «| S63 

| | 

OZG15| | 

| | 
| | 
if eae | [p1% 
Ge46. |) 7236 
| | 
| | 
| | 
en eas ail 
[) G515" «15.39: 
| | 
Edaae! 

140 (5 iG 
HE32) |, 5.61 ly 7.78 
iene 
17657; 0B. 50} ih) 47-50 
174 |) 5206. |, (8.80 
| | 
| 0.44 | 


Pounds of Pounds of 
water-solu- | Pounds of |water-solu- 
ble potash | water-solu- | ble phos- 

in 100 ble nitrogen |phoric acid 


pounds of jin 100 pounds} in 100 


fertil- of fertilizer. |pounds of 
izer. fertilizer. 
| | 
3.75 | —— - 
4°39 | 8.25 
| 
| | 
| 0.98 | 0:36 
| 
3 | 
- | 
SRD le O41 6.69 
| 
| 
———— | 
a 
| hf. -8.99 
| | 
| 
———| 
[ | 
8 | 
9.89 1.04 3.49 
| | 
| 
4 | —— 
4.03 0.45 6.09 
| | 
| 
0.54 | | 
1 0.98 | 4.30 
| 
| | 
ee |—_—— 
| | 
nr pe | 
2.34 | | 0.94 
| | 
——| | 
| | 
Seeaiee| o————— 1 s 
atten |- 3535 
| | 
| | 
1.63). :| 
1.64 | 0:55 2.20 
| 
4.32 | 
3.97 0.35 2.31 
| 
0.35 | 


REPORT OF THE CHEMIST OF THE 


RESULTS oF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


MANUFACTURER. 


Farmers’ Fertilizer Co., 


Trade name or brand. 


Special potato 
onion manure. 


Syracuse, N. Y. 
Farmers’ Fertilizer Co., 
Syracuse, N. Y. 
Farmers’ Fertilizer Co., 
Syracuse, N. Y. 
Farmers’ Fertilizer Co., 
Syracuse, N. Y. 
John Finster, 
Rome, N. Y. 


H. Fitchard, 
Minetto, N. Y. 


—— 


Florida Manufacturing Co., 
Syracuse, N. Y. 


Geo. B. Forrester, 
New York City. 


Great Elastern Fertilizer Co., 
Rutland, Vt. 


Great Eastern Fertilizer Co., 
Rutland, Vi. 


Great Eastern Fertilizer Co., : 
Rutland, Vt. 


Special ammoniated|Potsdam. 


bone. 


Standard bone phos- 
phate, special for- 
mula. 


St. Lawrence Pomo-! 


na grange. 


‘tome trade bone 
eagle phosphate. 


\inetto fertilizer. 


Mortgage lifter. 


Complete manure for 
potatoes. 


} 


‘English wheat grow- 
er. 


| 
(Garden special. 


General dissolved 


‘bone. 


z 
Locality where 3 
sample was taken. a A 
3 
D 
and|Tully. 3658 
Fulton. 3688 
Ipperes 
3777 
| 
Dunkirk. 3240 
Williamstown. |8758 
| 
| 
Plum Brook. 3779 
| 
| 
Rome. |3219 
|3748 
| 
Minetto. |B589 
Caughdenoy. [3737 
| 
sla 
Potsdam. [8778 
| 
Jamaica. |3063 
| 
Voorheesville. [8457 
Jamaica. |B089 


Bridgehampton. |3147 
Mohawk. ae 


Voorheesville. 


\3458 
Pees 


New YorK AGRICULTURAL EXPERIMENT STATION. 


cits 


LECTED IN New York Strate DuriInG THE SprinG or 1897. 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Tound 


Guaranteed 
Found 
Below guarantee 


Guaranteed 
Found 


Below guarantee | 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
izer. 


2. 
2. 


10 
28 


os 


Pounds of , Pounds of; Pounds of 


Pounds of 

water-solu- 
ble nitrogen 
in 100 pounds 
of fertilizer. 


0.30 


0.30 


1.04 


0.44 


available total water-solu- 
phospboric phosphoric) ble potash 
acid in acid in in 100 
100 pounds /100 pounds! pounds of 
of fertil- | of fertil- fertil- 
izer. izer. izer. 
| a S| 
| hited G, 0 sz ( | 
| eat, 7.83 6.60 | 
| | | 
| | 0.40 | 
| | aa aes 
| | «6 ( 3.24 
| | 5.06 9.28 3.53 
| | | | 
| iA. of | 
| Se aa] 
| | 
| 8 | 10 2.16 | 
| | 7.82 9.50 2.06 | 
| | 
fl 
| | 
| 10 10 
| pate 3.34 10.98 | 
| | 
| ee Sees 
| 8 9 2 
| Tay edtu el iL bed | 
| | | | 
| | 0.83 | 0.27 | 
| Fewes a cme | 
| Loe 15 | 
| | 19 a} 9.04 1.04 | 
| | | 
| | | 0.46 | 
| eqaeen mesos! er 
| | 5 | Sey | 
| Ses PAS eva: 2.13 | 
| | | | 
| | | ce ah 
eparsar | | 
eect | | 
| 5.50 | 10 | 
[x OS aah a Gcks 10.95* | 
| | | 
| | —— 
| | | 
| s | 9 2, | 
eset) || 10°68 1.90 | 
| | | 
i —— 
| | | 
| 6 | =i li 48 | 
| (ats) |p Batur Sue. i 
| | | 
| = = 
| | | 
ee cee el meh 
[peacGa i701 | 
| 


Pounds of 
water-solu 
ble pbos- 
/phoric acid 
in 100 
pounds of 
fertilizer. 


3.29 


6.05 


4.91 


8.44 


ne oto Seale, eas + hp - 


*Potash present in form of sulphate. 
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RESULTS oF ANALYSES OF COMMERCIAL FRRTILIZERS COL- 


MANUFACTURER. Trade name or brand. Sete ie ae 
2 
n 
Great Eastern Fertilizer Co., Grain and grass. Camden. |3754 
Rutland, Vt. | 
| 
-Great Eastern Tertilizer Co., Northern corn spe-| Gloversville. 3508 
Rutland, Vt.| cial. ‘| |Caughdenoy. 3734 
Great Eastern Fertilizer Co., Oats, buekwheat and|Gloversville. 3507 
Rutland, Vt.| seeding down fer-|Adams. 3766 
tilizer. | 
| 
Great Eastern Fertilizer Co., Soluble bone and!Adams. |3767 
Rutland, Vt.} potash. | 
| 
Great Eastern Fertilizer Co., Vegetable, vine and|Chester. 3191 
Rutland, Vt.} tobacco. Lishaskill. 3479 


Caughdenoy. 3735 


Geo. L. Harding, Harding’s up-to-date.|Binghamton. lesoe 
Binghamton, N. Y. 


laa rel ee | 


S. M. Hess & Bro., Ammoniated bone} Sheridan. loos 
Philadelphia, Pa.| superphosphate. | 


—$ $5 $s [ots 
ed 


S. M. Hess & Bro., Keystone bone phos-| Mattituck. 3134 
Philadelphia, Pa.| phate. Sheridan. 3252 
S. M. Hess & Bro., Potato and _ truck|Mattituck. 3135 


Philadelphia, Pa.| manure. | 


Isaae C. Hendrickson, High grade fertil-| Jamaica. |060 
Jamaica, N. Y.|  izer. 


Isaae C. Hendrickson, Long Island fertil-| Jamaica. | 
Jamsica. N. ¥Y.| izer for peas. | 
| 


New YorkK AGRICULTURAL EXPERIMENT STATION. 


LECTED IN NEw YorK STATE DURING 
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THE SPRING oF 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Wound 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee | 


Pounds of 


nitrogen 
in 100 
pounds of 
fertil- 
izer. 


Pounds of | Pounds of 


available 


phosphoric phosphoric 


acid in 


100 pounds}100 pounds 


of tertil- 
izer. 


Pounds of 


total water-solu- 


acid ip in 100 
pounds of 
of fertil- fertil- 


izer. izer, 


ec 


——————— 


a 


| 
| 
a 
| 
| 
| 
| 


| 


Pounds of 


ble potash | water-solu- | 


Pounds of 
water-solu- 
ble phos- 


ble nitrogen phoric acid 


in 100 pounds, 
of fertilizer. 


0.93 


| 


in 100 
pounds of 
fertilizer. 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THR 


RESULTS oF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


Ss 
MANUFACTURER Trade naine or brand. aicioe sl . i 
i=) 
S 
= 
ae a 
Isaac C. Hendrickson, Long Island fertil-|Jamaica. |8061 
Jamaica, N. Y.| izer. | 
| 
— |—— 
Hughes & Wilkinson, Retriever ammonia-} Rome. lava7 
Rome, N. Y.| ted one. | 
| 
——s = —|—— 
Imperial Fertilizer Co., Imperial ten per cent|Matlands. |s105 
New York City.| guano. | 
| 
Imperial Fertilizer Co., Long Island special|Flatlands. |3104 
New York City.| for potatoes and | 
truck. | 
International Seed Co., Grain and grass fer-|Baldwinsville. is 
Rochester, N. Y.|  tilizer. | 
| 
International Seed Co., Potato and _ truck/Baldwinsville. (3677 
Rochester, N. Y.} manure. | 
| 
Jarecki Chemical Co., C. O. D. phosphate. |North Java. |3381 
Sandusky, Ohio. | 
| 
Jarecki Chemical Co., Grain special. South Lima. 3388 
Sandusky, Ohio. 
Jarecki Chemical Co., Lake Hrie fish guano.| Perry. \3260 
Sandusky, Ohio. | 
; | 
Jarecki Chemical Co., Wheat special. North Java. [3382 
Sandusky, Ohio. 
| 
Jones Fertilizing Co., Miami Valley phos-! Otto. |3286 


Cincinnati, Ohio.| phate. 


New York AGRICULTURAL EXPERIMENT STATION. 81 
LECTED IN NEw York State DURING THE SPRING or 1897. 
Pounds of Pounds of | Pounds of Pounds of 
Fi opadee ayailable eat 7 wate eene Pounds of ate aole 
a ie phosphoric phosphoric) ble potash water-solu- | ble phos- 
andslot acid in | acid in in 100 ble nitrogen |phoric acid 
Pp fertil- 100 pounds 100 pounds; pounds of jin 100 pounds) in 100 
: of fertil- | of fertil- fertil- of fertilizer. pounds of 
ara: izer. izer. | izer fertilizer. 
| | | | == 
Guaranteed legend |G | 6 | —— 
Found } 1.88 | 6.13 | 8.48 D.72 | 0.45 
| | | | | 
Below guarantee| 0.59 | | 0.25: | 
So | | oa | 
| | | | 
Guaranteed [P 1eSor sip ao | eer: | 
Found | 1188 7% G.sr | as-is 4.44 | 0.69 6.42 
pelea = 
Guaranteed i S48 ).6.% | 8 5 I 
Found PYS.0s | esa l *o 3.52 6.25 4.59 
| | | | | 
Below guarantee| 0.70 | | | | 
a 
| | | | 
Guaranteed verse pf ih | 7 | 
Found | ST ES Bek bcs dO 7.62 |} 1.85 | 6.95 
pee = 
Guaranteed Pies: 10°. |i 2 i 
Found Pr.8a i) S270" 1° 12°66 2.64 0.63 | 3.38 
| | | | | 
Below guarantee | | 0.380 | | 
a | | a | 
Guaranteed | de 4), Ss |. 9 i! | ——— 
Found Peet GGte| “OLST PL t. OF 6.68 | 0.74 | 4.13 
| | = | | 
Below guarantee | | | 0.32 | | 
Se 
| | Wie | | 
Guaranteed See | 15 —_ | — | 
Found | | 15.08 | 17.42 et {10325 
—— | | 
Guaranteed Laie sa) 2 | 10 4 | | 
Found fe 278) IOS} 12.67 3.-51* | Dee lad | 7.19 
| | | Fs | 
Below guarantee | | | 0.49 | | 
eT ae ae RG | ee 
Guaranteed (IV. 65? 11G | 11.50 1 | | 
Found | 1.45 | 10.52 | 12.3 EY fo | 0.55 | 4.92 
= — 
Guaranteed | || UE | 17 ~ —__| 
Found | | 14.78 | 17.37 | 9.32 
| | | | | 
Below guarantee | 22] | | 
SS SS 
Guaranteed be2-8o" sf 9 | 2.50 | | 
Found | 2.64 | 7 || 19-63 Seek} 0.39 | 1.92 
| [rae al | 
Below guarantee| 0.24 | 2 | | 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THR 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


MANUFACTURER. 


Jones Fertilizing Co., 


Cincinnati, Ohio. 


F. R. Lalor, 


Dunnville, Ont., Can. 


Lazaretto Guano Co. 
Baltimore, 


Lazaretto Guano Co. 
Baltimore, 


Md. 


Md. 


Trade name or brand. 


~ 
o 
2 
Locality where a 
sample was taken. =| 


ey 
ee 


Lazaretto Guano Co. 
Baltimore, 


Lazaretto Guano Co. 
Baltimore, 


Lazaretto Guano Co. 
Baltimore, 


Lazaretto Guano Co. 
Baltimore, 


Lazaretto Guano Co. 
Baltimore, 


Lazaretto Guano Co. 
Baltimore, 


Lazaretto Guano Co. 
Baltimore, 


Md. 


Mad. 


Ma.| 


Md. 


Ma. 


Md. 


Md. 


=| 
CS 
S 
D 
Special tobacco|Otto. 3285 
grower. 
Maple brand Cana-|Parrish. 3733 
dian hard wood 
ashes. 
Ammoniated bone| Norwich. Bere 
phosphate special. 
, | 
Bone and_ potash/Sherburne. |3534 
mixture. 
Corn special fertil-| Unadilla. |8552 
izer. 
| 
Corn and oats spe-|Sherburne. 3533 
cial. 
Corn, oats and grass|Norwich. [3541 
special. 
Dissolved bone phos-| Watertown. 3769 
phate. | 
| 
Eaton’s ammoniated|Norwich. |3544 
bone phosphate. | 
| 
Eaton’s special pota-| Norwich. 35438 
to manure. 
| 
Extra ammoniated|/ Amsterdam. 3490 
bone. Oswego. 3699 
Lacona. 3763 


New YorK AGRICULTURAL EXPERIMENT STATION. 83 


LECTED IN NEw YorRK STATE DURING THE SPRING oF 1897. 


Pounds of | Pounds of | Pounds of | Pounds of Pounds of 
Satrnpen available total | water-solu- | Poundsof water-solao- 
in 100 phosphoric phosphorie ble potash pyate. soe ble phos- 
pond atte ee | ne ena 
fertil- of fertil- | of fertil- fertil- | of fertilizer. pounds of 
Mer izer. izer. izer. fertilizer. 
ae | | eel 
| | | | 
Guaranteed | 2.49 | 9 | 2 | | 
Found | 2.94 | 19.68 | 24.138 2.52* | 0.64 | 2.28 
| | | | | 
SS SS 
| | | | | 
Guaranteed | ——— | ‘iets 4.50 | —— | —— 
Found | | 0.64 | 1.50 0.15 | | 
| | | | | 
a ] | =) | 
| | 
| a | | 
Guaranteed ft; 0.382 | 8 | +t | | 
Found | 0.92 | 8.96 | 10.35 3.98 | 0.61 | 6.44 
| | | | | 
$$] | 
| | | | | 
Guaranteed ee me wf 2 | ——— | 
Found | 11.84 | 12.41 1.92 | | 7.39 
| | | | 
LR led Bod i alicia call PED 
| | | | | 
Guaranteed 2206.0. | |. 9 3 | | 
Found igen Ee eel il i pe 3.23 | 1.05 | 5.96 
uta is ieee 
Guaranteed | 1.03 8 9 3 | 
Found | 1.25 | 10 | 11.32 2.76 0.77 | 5.07 
| | | | | 
Below guarantee | | 0.24 | 
— > Eee er es need Ri deen aero Co 
| toed | 
Guaranteed (a oleO2 es eee 3 | | 
Found SO Te" [?t6. 98 3.12 | 0.72 | 6.62 
| | | | 
| | | a | 
| | | | | 
Guaranteed | ——— | 14 | ——_ | — | 
Found | | 14.62 | 15.94 | Pe 10585 
ee teal | 
Guaranteed P2200 1 o | 9 3 | 
Found [i365 [| 9.26 | 10.16 3.36 | 0.93 | 6.53 
| | | | 
Below guarantee| 0.21 | | | 
a a a SS 
| | | | | 
Guaranteed | 10:84) | 8 eo | | 
Found | 0.89 | 9.04 | 10.50 4.15 | 0.50 | 6.61 
| | | | | 
$j} 
| | | | | 
Guaranteed P WetsRoe |} Ss: | + | | 
Found [PP O. Sop "S.38F | FO550 4.08 | 0.51 | 6.19 
| | | | 


*Potash present in form of sulphate. 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


Fe 
c*) 
2 
MANUFACTURER Trad brand ae ls 5 
ny . radé name or brand. sample was taken. ae 
= 
= 
n 
—_——- 
Lazaretto Guano Co. Fruit and vine fertil-|Amsterdam. |8489 
Baltimore, Md.|_ izer. | 
| 
: a | 
Lazaretto Guano Co. Hop and potato spe-| Norwich. [3542 
Baltimore, Md.|  cial—A brand. | 
| 
——- 
Lazaretto Guano Co. N. Y. standard pota-| Watertown. |8768 
Baltimore, Md.| to manure. | 
| 
= | | —_____} __ 
Lazaretto Guano Co. Northern corn grow-! Lorraine. |B 764 
Baltimore, Md.| er. | 
| 
Lazaretto Guano Co. Oats and buckwheat] Unadilla. |BD53 
Baltimore, Md.} standard. | 
| 
———— —=_= > bo 
Lazaretto Guano Co. Potato, grain and|Sherburne. |3582 
Baltimore, Md.| grass phosphate. 
| 
= —_————_—___—_ _ |—_ 
Lazaretto Guano Co. Retriever animal|/Binghamton. — |8595 
Baltimore, Md.} bone. Watertown. |3771 
bes et) 
Liebig Manufacturing Co. Fruit and vine. Marlborough. = |8205 
Carteret, N. J. | 
| 
c SS 
Liebig Manufacturing Co. Peach tree No. 1. Marlborough. 3186 
Carteret, N. J. 
Liebig Manufacturing Co. Potato and corn. Marlborough.  |8185 
Carteret, N. J. 
| 
ees SS Oh ca 
Liebig Manufacturing Co. Soluble bone and pot-| Marlborough. 3203 


| 
Carteret, N. J.| ash No. 2. | 
| 
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New York AGRICULTURAL EXPERIMENT STATION. 
LECTED IN NEw YorK Stare DuRING THE SPRING oF 1897. 
BoE pean pons Foetal as een Pounds of Founda 
nitrogen | ter fo i hosphoric| wvle potash water-sola- BS a te = 
in 100 E weld a J eid in " in 100 ble nitrogen |ph me vaid 
pounds of (00 ponuds 100 pounds} pourds of |in 100 pounds)” in 100. 
ertik of fertil- | of fertil- fertil- of fertilizer. pounds of 
AZO izer- izers. izer. | fertilizer. 
so | | —| 
| | 
Guaranteed 0.82 | 10 12 8 | 
Found fe Oareith || Ak cia! 11.31 7.82 | 0.57 US: 
| | | 
Guaranteed 0.82 | 10 ea al 8 
Found 0.93 | 10.72 | 11.53 7.67 0.70 7.40 
| | | | 
Below guarantee | | | 0.33 
| | | x | 
Guaranteed lh Zee NN ath 8 | | 
Found |.2.384 | 7.85 | 9.44 8 | OL 4.68 
| | | | 
| | 
Guaranteed | 0.82 8 | 9 4 | 
Found | 0.90 | 8.56 | 10.16 3.82 | 0.47 | (ssp aly 
| | | | 
| cc 
| | | | 
Guaranteed 0.82 8 oo 4 | 
Found 0.81 | 8.92 | 10.44 Ppl 0.50 | 6.55 
| | | | 
| —= | 
| | | | 
Guaranteed 0:32), | 8 | 9 4 | | 
Found | 0.95 eWay Ny ers 3.93 | 0.64 | 6.01 
| | | | | 
| : = | 
Guaranteed | £6htaF.9 | 4 | 
Found 2.04 | 10.61 | 13.75 4.19 0.80 | 6.62 
| | | | | 
a os | 
| 
Guaranteed 1.60 | 8 | i | 
Found [a2 | 9.01 | 10.05 7T.45* | Usp | 0.78 
| | | | | 
a ae ee = | 
Guaranteed rt 60) | 1G | 10 | 
Found ee OS) STS 7 eer S252 225 0.44 | 0.94 
| | | | | 
ee | | aan | 
| Ie | | | 
Guaranteed i eaaOue eG te 6 ==> 
Found i2s6%.) | asaG 2S 19 sno 6.52 | Oso ne t= Zonud 
| | | | | 
Sa | | | "a 
| | | | | 
Guaranteed | | 12 | 2 | ——— | : 
Found | | 12.94 | 15.14 199) | 3.49 
| | | | 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


MANUFACTURER. 


Liebig Manufacturing Co. 
Carteret, N. J 


Lister’s Agri’l Chemical Works 


Newark, N. J 


Lister’s Agri’] Chemical Works 


Newark, N. J. 


Lister’s 


Lister’s 


Lister’s Agri’l] Chemical Works 


Newark, N. J. 


Lister’s 
Newark, N. 


Lister’s Agri’?] Chemical Works 


Agri’] Chemical Works, 
Newark, N. J. 


Agri’l Chemical Works. 
Newark, N. J. 


Agri’] Chemical Works, 
Ake 


Newark, N. J. 


Lister’s Agri’] Chemical Works 


Newark, N. J. 


Agri’] Chemical Works 
Newark, N. J 


Lister’s 


Lister’s Agri’l] Chemical Works 


Newark, N. J. 


B 
f°) 
= 
Trade name or brand. ene 3 : 
& 
= 
L 
Standard ammoniat-| Marlborough. 13204 
-| ed bone superphos- | 
phate. 
a 
»;Ammoniated dissoly-|Schuylerville.  |3422 
-| ed bone phosphate.|Cortland. 36381 
Baldwinsville. |8685 
ca | 
.;Animal bone andpot-|Glens Falls. [3398 
ash No. 1. Parrish. |3729 
Animal bone and pot-| Homer [3645 
ash No. 2. | 
| 
a 
Cauliflower and cab-|Jamaica. [3064 
bage fertilizer. | 
| 
,|Celebrated corn ma-|Glens Falls |3408 
nure. | 
Celebrated ground|New Suffolk. 3127 
bone. Troy. 3482 
x | 
,|Corn fertilizer No. 2./Orient. |38120 
Glens Falls. 3389 
Lacona. 3762 
.|Crescent bone dust. |Southampton,  |3159 
| 
| 
am 
,|Harvest queen. Amsterdam. |8487 
,JLawn fertilizer. Utica. les 
| 
| 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Pounds o 
bitrogen 
in 100 
pounds of 


fertil- : : 
. of fertil- | ef fertil- 
izer. ear: 


Pounds of 
available total | water-solu- 
phosphoric|phosphoric} ble potash 
acid in acid in in 100 
100 ponnds/166 pounds] pounds of 
fertil- 


f Pounds of | Pounds of 


izer. 


| | 
| | 
2.25 | 10 | 
2St, 10570. "| 
| | 
| | 
| | 
fet) | 8 | 
1.89 | 10.04 | 
| | 
| | 
aT ge | 
| 9.64 | 
| | 
Sapa aa. ae 
| | 
<a regen eS | 
| 10.56 | 
| | 
eeu 
S70. R608 
Sta. Sees 
| | 
es aes 
3.70 | 7.50 | 
3.95 | 7.75 | 
| | 
aaa ae 
| | 
2.70 | —— | 
3.10 | | 
| | 
181) | VOL 

€:81 | -O-65'""| 
| | 
| | 
| | 
2.26 | —— | 
2.61 | | 
| | 
1.24 | 9.50 | 
1.46 | 10/36 | 
| | 

a gerces daar ae 
| | 
1Cyl (nig | 
1:92" U/e7289 6 | 
| 


Pounds of |water-solu- 


water-solu- 


ble nitrogen |phoric acid 


in 100 pounds 


of fertilizer. |pounds of 


0.90 


2.19 


2.32 


| 
| 
| 
| 
| 
: 
| 
| 


Pounds of 
ble phos- 
in 100 


fertilizer. 


8.51 


0.59 


0.52 


6.60 


1.28 


*Potash present in form of sulphate. 
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REPORT OF THD CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


Lister’s 


Lister’s 


Lister’s 


Lister’s 


Lister’s 


Lister’s 


Lister’s 


Lister’s 


Lister’s 


Lister’s 


Lister’s 


MANUFACTURER. 


Agri’l 


Agri’l 


Agri’l 


Agri’l 


Agri’l 


Agri’l 


Agri’l 


Agri’] 


Agri’l 


Agri’l 


Agri’l 


Chemical Works, 
Newark, N. J. 


Chemical Works, 
Newark, N. J. 


Chemical Works, 
Newark, N. J. 


Chemical Works, 
Newark, N. J. 


Chemical Works, 
Newark, N. J. 


Chemical Works, 
Newark, N. J. 


Chemical Works, 
Newark, N. J. 


Chemical Works, 
Newark, N. J.| 


Chemical Works, 
Newark, N. J.| 


Chemical Works, 
Newark, N. J. 


Chemical Works, 
Newark, N. J. 


Trade name or brand. 


Perfect. 


Potato manure No.1. 


Potato manure No.2. 


Pure raw bone meal. 


Special potato ma- 
nure. 


Special ten per cent 
manure. 


Special wheat fertil- 
izer. 


Standard pure bone 
phosphate. 


Success. 


U.S. superphosphate. 


Vegetable compound. 


g 
Locality where a 
sample was taken. 8 =| 
3 
nA 
a2 = 
Baldwinsville. [3683 
| 
| 
eee 
Jamaica. 3065 
Orient. 119 
Glens Falls. (3402 
= 
Brant. 3331 
Glens Falls. 3401 
Parrish. 38727 
Troy. |3430 


Bridgehampton. |3145 


Fort Edward. [8415 
Cortland. 3627 
| 
Southampton. (3157 
Fosters Mea-| 
dow. 3086 
Rochester. [3789 
| 
| 
Troy. [3431 
Bridgehampton. |3146 
Parrish. 3728 


New Suffolk. ls196 
Fort Edward. [8414 
Lacona. is 


Southampton. lsa58 
Homer. |3642 


New YorK AGRICULTURAL EXPPRIMENT STATION. 
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LECTED IN New YorkK State DuRING THE SPRING or 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


ager 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Peunds o 


f 


nitrozen 
in 100 
pounds of 
fertil- 


izer. 


te AS 


bt et 


Pounds of 
available 
phosphoric 
acid in 
100 pounds 
of fertil- 
izer. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| SS | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Pounds of 
total] 
phoauuarte 
acid in 
100 pounds 
of fertil- 
izer. 


lat 
ial 


50 
89 


50 
43 


27 


= 
oO 
-l 
co) | 


12.40 


.99 


18 


50 


Vounds of 
| water-solu- 
ble poraah 


in 


pounds of 
fertil- 
izer. 


| 
. 
. . . at 
. . 
. . . + 
ee 
ty ba 
. ot . 
A‘ 
of . «te A 
a fp a 
~ 
. . L 
. 
e . oO. . 
re | es 
a . » 
. 
. « 
. ao. 
——— i | | f 
\ ~ 
. 
ur A 7 . 
. ec . . 
—eEEaaeaEeeeee —_— | I EE 
a! 
. . 
. © 
. ° Ge om! 
— — 


te bo 


Nb 


a4 


100 


Pounds of 
water-solu- 
ble nitrogen 


‘in 100 pounds 


of fertilizer. 


0.70 


0.74 


0.65 


*Potash present in form of sulphate. 


2.27 


Pound sof 
water-solu- 
ble phos- 
phorie acid 
in 100 
pounds of 
fertilizer. 


6.91 


5.26 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoOr- 


MANUFACTURER. 


Lonergan & Livingston, 


Albany, N. Y. 


Lorillard Co., | 


Jersey City, N. J. 


W. E. Lowe, 


Geneseo, N. Y. 


Lowell Fertilizer Co., 
Lowell, 


Lowell Fertilizer Co., 
Lowell, 


Lowell Fertilizer Co., 
Lowell, 


Lowell Fertilizer Co., 


Lowell, Mass. 


Lowell Fertilizer Co., 
Lowell, 


Lowell Fertilizer Co., 
Lowell, 


Frederick Ludlam, 


Frederick Ludlam, 


New York City. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Trade name or brand. 


Meat and bone. 


Improved tobacco 


dust. 


Lowe’s special. 


Animal brand 
general use. 


Bone fertilizer 
corn and grain. 


Cereal. 


|Empire. 


omplete manure for 


vegetables. 


Potato phosphate. 


Cereal. 
New York City. 


Dragon’s tooth. 


for 


for 


| 


5 
2 
Locality where 2 
sample was taken. 5 A 
3 
a 
a < 
Albany |3446 
| 
Jamaica |3062 
| 
Geneseo ls387 
| 
Argyle. |8417 
Argyle. |8416 


Newark Valley. |8614 
Pulaski. |8722 


Newark Valley. \se16 


ma 


Fultonville. la496 
Newark Valley. BEE 
Pulaski. 3721 
Fonda. 3498 
Pulaski. 3720 
| 
Calverton. |8141 
| 
Troy. 34384 
| 
Calverton. |3141 


| 
| 
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Pounds of | Pounds of | Pounds of | Pounds of |. Pounds of 
ounds of | available total water-solu- | Pounds of |water-solu- 
a phosphoric phosphoric ble potash | water-solu- | ble phos- 
= dwtot acid in acid i in 100 ble nitrogen |phoric acid 
Pe ectil of 1100 pounds|100 pois pounds of | n 100 peunds| in 106 
ieoet of fertil- | of fertil- fertil- of fertilizer. |pounds of 
7 izer. izer. Zor fertilizer. 
at are 
Guaranteed | 4 Pte | 18 —— | —_—= 
Found lyeSo | StS | 18.78 | OO! | 
| | | 
| | (ae aa aoe ae 
| | | | | 
Guaranteed ae | | 8 | | 
Found | 2-69 1 0.26) |, O.. 72 8.89* | 1.98 0.26 
(Sa rn oh aed 
Guaranteed | ——— | 10 iz 6 | —— | 
Found | | 10685 | w2 02 5.03* | 7.59 
| | | Wes 
Below guarantee | | | noi | | 
—— + 
Guaranteed i tOun | ao 4 | | 
Found | He Whe KO 9) Alaa 3.99* | ibeatil 4.16 
| | | | 
noah «sp Sanaa tal | 
Guaranteed Pp abe |) ote: ino 3 | | 
Found abo exsictaly |) 1Oais? 3. 24* 0.68 | 4.38 
| | | | 
| | | ae = 
| | | | 
Guaranteed | “Waters |) oe | 1 | 
Found Pts O8" |) 2ea0P i Pgta5 G5) Motta. Seatos 
| | | 
| | | mp8 
Guaranteed beeen deg | 8 2 | | 
Found pension tsOOn |) next 1.98 | 0.62 | 3.65 
| | | | 
ee ee a eee 
Guaranteed | | 8 | @ 3.50 | 
Found Pacer = | tats | ts sGt 3.61 0.93 | 6.62 
ie tiie Laid 
Guaranteed eee at [acs lao 6 | | 
Found [ez SO | SO SGSa lle Org 5.55* | 1.39 | 5.61 
| | | | | 
Below guarantee | | | 0.45 | | 
ee aS 
Guaranteed LE ORS2:9 5-8: | 10 1 | | 
Found [a OO ie OeOonen| alse asi || 0.30 | 4.20 
| | | | | 
Hestabars|j—o ie eae eS 
Guaranteed Pas: leat | 7 | | 
Found | 3.67 | 8.93 | 10.54 Corley” 1-39 || 6.17 
| | | 


*Potash present in form of sulphate. 


REPORT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


MANUFACTURER. 


Z. F. Magill, 
AUKOn Ge Isls WG 


Mapes Formula & Peruvian 
Guano Co., New York City. 


&- Peruvian 
New York City. 


Mapes Formula 
Guano Co., 


Mapes Formula & Peruvian 
Guano Co., New York City. 


Peruvian 
York City. 


Mapes Formula & 
Guano Co., New 


Mapes Formula & Peruvian 
Guano Co., New York City. 


Mapes Formula & Peruvian 
Guano Co., New York City. 


& Peruvian 
New York City. 


Mapes Formula 
Guano Co., 


& Peruvian 
New York City. 


Manes Formula 
Guano Co., 


Mapes Formula & Peruvian 
Guano Co., New York City. 


Maxson & Starin, 
Cortland, N. Y. 


Trade name or brand. 


Crematory ashes, 


Cabbage and cauli- 
flower manure. 


Cereal brand. 


Complete manure, 
eae Dra. 


light soils. 


Corn manure. 


| 


Economical potato 
manure. 
Grass and grain 


spring top-dressing. 


Potato manure, L. I. 
special. 


Pure ground bone. 


Complete manure for 


E 
| Locality where 5 
sample was taken. F =| 
3 
| L 
: | 
Troy. 8487 
Fonda 3495 
| 
Littleneck. |3093 
| 
Newburg. 3179 
Binghamton. 3590 
| , | a 
Littleneck, |8095 
Binghamton.  |8591 
Newburg. |3180 
| 
| 
————— 
Littleneck. |8094 
Orient. |3118 
Newburg. |3178 
Binghamton. 3592 
Newburg. |3181 
| 
Littleneck. |3096 
| 
| 
Newburg. |B177 
| 
| 
Cortland. |8620 
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Ponndaist Pounds of | Pounds of | Pounds of Pounds of 
nitrogen ‘available total water-solu- | Pounds of |water-solu- 
in 100 phosphoric|phosphoric) ble potash | water-solu- | ble phos- 
ds of acid in acid in in100 | ble nitrogen |phoric acid 
area, 9 ay pounds|100 pounds) pounds of lin 100 pounds| in 100 
ate f fertil- | of fertil- fertil- of fertilizer. pounds of 
3 yee, izer. izer. fertilizer. 
a ec eee ere emare 
Guaranteed [ 2G256: 5 | oO 2.15 —- 
Found | 0.82 | 0.66 | 2.26 alse || 0.45 
| | | | 
Below guarantee | | | 0.99 | | 
Se | | | | 
Guaranteed | 4210 | 56 aS 6 | —— | 
Found [83290 iS 4To [ol 195 6.87 1.85 | 2.97 
| | | | 
Below guarantee | | 0.53 | 
ae ee oF | | 
Guaranteed jer lGonn| HG | 8 3 | | 
Found het. 7. 60iafaedOk RHi@isho) 0.41 | 5.80 
| | | | | 
A ca ae 
Guaranteed | 2.47 | 10 | 12 2.50 | | 
Found | Atael? | 16,54.) 12387 3.14 iL ate) 9) 7.i0 
| | | | | 
cal 7s | 
Guaranteed et 90:7 | 6 | 8 6 | | 
Found [29 eo | 9249: 6.90 2.13 | 5.52 
| | | | | 
ia 7 oe | 
Guaranteed p47. | 38 | 10 6 | — 
Found Lomes i ReeaT |) a0 Ge8Foniimted2 |. 07 
| | | [ | 
| | | <= | 
| | | | 
Guaranteed |. 8.29 | 4 | 6 8 | | 
Found ese ae |e others U 7.84* | i Gaur | 2.99 
| | | | | 
tists cy ae 
Guaranteed | 4.94 | 5 Pte: 7 | | — 
Found epee TGP iii.43 (lol Y font! 3.33 | 4.22 
| | | | | 
| | | =| | 
| | | | | 
Guaranteed { pferrr2os pe lige As eaG 1 | | 
Found [ eSeG68 7 | 85.68 sclenss04 7.35% | 79's | DPA 
| | | | | 
Beka a | | 
Guaranteed | 2.88 | —— | 2 —— _ | 1 
Found 3298)" *] | 23.64 | 0.30 | 
| | | [ | 
— | | | sil | 
| | | | | 
Guaranteed let2 | 9 | 2 -—-——. | 
Found bey Rese SE her) 2.36 | 0.49 | 6.06 
| | | | 


*Potash present in form of sulphate. 
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MANUFACTURER. 


Maxson & Starin, 
Cortland, 


Maxson & Starin, 
Cortland, 


Maxson & Starin, 
Cortland, 


Maxson & Starin, 
Cortland, 


Wm. B. McDowell, 
Middletown, 


Wm, B. McDowell, 


Middletown, N. Y 


Michigan Carbon Works, 


Trade name or brand. 


Fruit and vine. 


N.Y 


Potato and cabbage|Cortland. 


A 
re 


special. 


Vegetable and onion 


4 
K 


special. 


XXX guano. 
INE Ye 


Bone dust. 
NG, 


Fertilizer. 


Desiccated bone. 


Detroit, Mich. 


Michigan Carbon Works, 
Detroit, 


Michigan Carbon Works, 
Detroit, 


Michigan Carbon Works, 
Detroit, 


Michigan Carbon Works, 
Detroit, 


Homestead. 
Mich. : 


Homestead 


Mich.| grower. 


Jarves drill 


Mich.| phate. 


Perfection 


Mich.| grower. 


a] 
eo 
Q 
Locality where g 
sample was taken. a 


& 
Ss 
eee D 
Cortland. |38619 
| 
|8622 
Cortland. | 601 
alae 
Cortland. [3618 
Middletown. |3201 
Middletown. {3200 
Fredonia. 18235 
| 
Lacona. |38239 
potato| Evans. Byki 
| 
phos-| Evans. |3274 
fruit|Fredonia. |3234 


LECTED IN New YorK STATE DURING 


New YorK AGRICULTURAL EXPERIMENT STATION. 95 
THE SPRING or 1897. 
Pounds of | Poundsof | Pounds of Pounds of 
How aeer available total water-solu- | Pounds of |water-solu 
= aa phosphoric|phosphoric| ble potash | water-solu- | ble phos- 
pounds ot acid in acid in in 100 ble nitrogen phoric acid 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Sa ore 
| 
| 
| 
| 
gener 
| 
| 
| 
| 
ae ET 
| 


| 
| 
| 


izer. izer. izer. 
| 
ites || 
ELE 1a | ander es emt mL Ola es 
hier 
| 
| | 
3.10 | 8 | 
S2o0) |) ool) || LOnte 
| | 
0.32 | 
| | 
4.95 | 8 | 
4.23 | 9.92 | 10.03 
| | 
0.72 | | 
| | 
0.82 | 8 | 
Clot) 8.62) || 10.25 
oe 
S05) 7% | 16 
Sco | makGie elaO* 
| | 
| 
pe 
5.385 | 5.58 | 11.48 
errs) || ierak |} ak0ere: 
| | 
tes 
1.25 | ———| 25 od 
1.34 | | 28.76 
| | 
ee 
1S5n [18 | 8.50 1.50 
2.41 | 10.02 | 11.10 1.62 
| | 
| 
1.94 | 8.50 | 10 5 
2.30 | 8.95 | 10.39 5.31 
| | 
1 | 8 | 10 0.75 
1.24 | 9.10 | 9.67 1.36 
| | 
pir | Ef 
0.80 | 10 pal fi 
100) a A ole ae (82, 
| 


fertil. |199 pounds/100 pounds| pounds of 
ier. 


of fertil- | of fertil- fertil- 


in 100 pounds 
of fertilizer. |pounds of 


3.41 


0.45 


in 100 


fertilizer. 


6.07 


fon) 
Ol 
10) 


6.44 


a 
= 
-1 


be 
= 


*Potash present in form of sulphate. 
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RESULTS OF ANALYSES OF COMMERCIAL 


REPORT OF THD CHEMIST OF THE 


FERTILIZERS COL- 


MANUFACTURER. Trade name or brand. 


Milsom Rendering and Fertilizer|Attica special. 
Buffalo, N. Y. 


—_—— 


Milsom Rendering and Fertilizer|Ballsmith & Moritz’s 
Co., Buffalo, N. Y.] special. 


LooSeeoaaaaQaaaaSgSS ee, 


Milsom Rendering and Fertilizer|Buckwheat special. 
Co., Buffalo, N. Y. 


Milsom Rendering and Fertilizer |Buffalo fertilizer. 
Co., Buffalo, N. Y. 


Milsom Rendering and Fertilizer|Buffalo guano. 
Co., Buffalo, N. Y. 


Milsom Rendering and Fertilizer|Cyclone pure bone 
Co., Buffalo, N. Y.}| meal. 


Milsom Rendering and Fertilizer|Dissolved bone. 
Co., Buffalo, N. Y.) 


Milsom Rendering and Fertilizer|Dissolved bone and 
Co., Buffalo, N. Y.} potash. 


Milsom Rendering and Fertilizer|Hrie king. 
Co., Buffalo, N. Y. 


Potato, hop and to- 
bacco phosphate. 


Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 


Milsom Rendering and Fertilizer|/Rathbun’s special. 


Co., Buffalo, N. Y. 


i iw i © 


A 
Locality where = 
sample was taken. | ga 
(=) 
= 
7) 
; 
Attica. |3348 
| 
| 
a 
Attica. [3349 
| 
Springville. |8316 
Kingston. 3207 
Gloversville. 3510 
Tully. 3653 
West Winfield. |3523 
Fulton. 3689 
Fredonia. |3229 
Johnstown. |8497 
Gloversville. |8511 
| 
| 
—$—$____|__— 
Otto. |8284 
Gloversville. |8512 
Boonville. |3786 
—— 
Kingston. |8206 
Fort Edward. |8411 
Tully. 3654 
ae 
Calverton. |8140 
Fort Edward. (8413 
Pulaski. 3723 
Rae 
Wellsville. |8383 
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LECTED IN New YorK STATE DuRING THE SPRING OF 1897. 


‘ | Pounds of | Poundsof | Pounds of | Pounds of 
Pounds of |‘, vail: ble | tofal | water-soh | Pounds of ater-sol 
miirozen ree h aa I iibeio| ney h Sate ental “vl oe om 
in 100 |P sail Staal pe in | in 100" ble nate oben piorie weld 
pounds of 108 peunds 100 peunds| pounds of jin 100 pounds} in 100 
epee | of fertil- | of fertil- | fertil- | of fertilizer. |pounds of 
gor Pager izer. izer. fertilizer. 
SSS = po | 
Guaranteed 0.8 | 8 8.50 | 4 | | 
Mound ea O4) ape iaa! 9.82 4:21 | 0.64 | 5.54 
| | | 
Below guarantee | 0.62 | | 
eS ~ ssc | 
Guaranteed | 1.85 8 i) 4. | 
Found eae arts 8.47 10.13 3.53 | 0.54 6.26 
| | | | 
Below guarantee | 0.47 | 
ee oe ed | 
Guaranteed | 0.80 G aoe | 
Found f2O.920) (6264 9027 te .0388'))| 0.49 4.53 
| | 
Below guarantee | LF G36 | 
es | eae | 
; Guaranteed jepl.85 fxs | 9 150 P| | 
Found itenGn |e. oO 9.74 1.35 | Onis 5.40 
; meraamna aaa 
iret pEraea cael 
: Guaranteed | 0.80 | 8 | 9 4 | 
Found ats Ouee. ena its 9.87 3.04 | 0.41 5.09 
} | | | 
Below guarantee | | 0.28 0.96 | 
ae | | 
Guaranteed | 2.40 | ——— | 22 ——- _| = 
Found (3208) | | 23.34 | 1.55 | 
| | | | | 
alee Geel Paeay pean Se Ga 
Guaranteed ee | 12.37 | —— | —— | 
Found | | 11-65 | 12.39 | | 5.94 
| | | | | 
ieee in eee 
Guaranteed | ——— | 9 ee 1.65 (fe 
Found | | 10.22 | 10.75 1s 16) 51 | 4.93 
ee | | 
Guaranteed ees a[e ee | 9 2 | Mikes 
Found | 30.96 ° | 6.93). |, 8:99 1.62 | 0.50 | 4.84 
| | | | | 
Below guarantee | | | 0.38 | | 
Sa aaron | =| | 
| | | | 
Guaranteed [+2 | 8 free) + | | 
Found [Pest] (8 0tneA9n6s 4.56 | 0.66 | 6.21 
Heiagd ea | 
Guaranteed [Os S2 0 4l 07 | 9 1 | | 
Found EOROSe SENG Sale a9E49 0.89 | 0.59 | 4.41 
| | | | | 
Below guaraniee | LO || | | 


oS 


RESULTS OF ANALYSES OF COMMERCIAL 


REPORT OF THE CHEMIST OF THE 


FERVILIZERS Coz- 


MANUFACTURER. Trade name or brand. 


Milsom Rendering and Fertilizer|Scoville’s special. 


Co., Buffalo, N. Y. 


Milsom Rendering and Fertilizer|Special bean fertil- 
Co., Buffalo, N. Y.| izer. 


Milsom Rendering and Fertilizer Special potato fertil- 
Co., Buffalo, N: Y.| izer. 


eee oi | 
Milsom Rendering and Fertilizer} Vegetable bone. . | 
Co., Buffalo, N. Y. 


Milsom Rendering and Fertilizer|Wheat,oats and bar- 
Cox Buffalo, N. Y.| ley phosphate. 


Hop and potato fer- 
tilizer. 


Mittenmaier & Sons, 
Rome, N. Y. 


i 


| 
Mittenmaier & Sons, Pride of America. 


Rome, N. Y 


Mittenmaier & Sons, Superphosphate. 


Rome, N. Y. 


Moller & Co., Champion No. 1. 


Ammoniated bone 


phosphate. 


National Fertilizer Co., 
Bridgeport, Conn. 


Chittenden’s fish and 
potash. 


National Fertilizer Co., 
Bridgeport, Conn. 


| 3 
Locality where | £& 
rample was taken. | 28 
a 
a an 
Varysburg. 3371 
| 
Perry. [B85 
Philadelphia. 3002 
— 
Calverton. 3138 
Langford. 3339 
Gloversville. 3509 
vie re 
Springville. |8315 
Clinton. |3746 
| 
—<—= 
Fredonia. lgop 
Fort Edward. |3412 
Fulton. |3690 
Rome. |3218 
|8749 
| 
a 
Rome. |38217 
Clinton. |3745 
| 
cae 
Rome. |3751 
| 
| 
Jamaica. |3090 
| 
| 
Fonda. |8491 
| 
| 
Meer 
Gloversville. 18501 
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LECTED IN New YorK State DuRING THE SPRING oF 1897. 


Ponnds.c£ | Pounds of | Pounds of | Pounds of | | Pounds of 
nitrogen available total water-solu- Pounds of | water-solu- 
in 100 [pueepHotis) eel ble potash | water-solu- _ ble phos- 
pounds of |, acid | acid in in 100 ble nitrogen phoric acid 
lea aepate ee pounds| {00 pounds} poundsof in 100 pounds in 100 
cree | @tatertil- of fertil- fertil- of fertilizer. [pounds of 
| izer. izer. izer. | fertilizer. 
ace] Dagan Sepia semua eommeaagel His 
Guaranteed [pee Sor | 38 4 —— | 
Found ip eis |S S230) (| O79 4.10 0.87 6.16 
(aS ees 
Sees zo 
| | 
Guaranteed | 0.82 | 10 11 4 | 
Found belo 9.98 12S Ae came Veal 7.25 
. | | 
Guaranteed fied. 64 8 | 10 8 
Found foe Eel ag Todhe donee 8.04 | 0.22 | Gale 
Lead ees 
| | | 
Guaranteed | 4.12 | 8 | 5 | | 
Found La O4 9205) | O83 Deocusil 0.54 | 6.57 
| | | | | 
= = 
Guaranteed aha ally fe, feces 2 | 
Found fete pO Mille Oeil 1.02 | 0.70 | 4.83 
| | eee 
Below guarantee | | | 0.38 | 
| | | | 
. | | 
| Guaranteed Lista I 6 | = 3 | 
| Found I ghUTS Sa el ape m2 bet Sire 3.47* 0.40 | 3.07 
| | | | i 
. | | i 
| | Dobe | 
Guaranteed eave [eG 2 | 
7 Found Peel Od ee Grol 9.45 2.39* 0.39 2.79 
a | | 
SAT 37h Ee S| ine Te) Ken aaa Tt =| 
Guaranteed ey Ole so) al 4 
| Found | -2.20..| 6.45. | 10.24 oeO tea | 0.43 2.05 
| | | | 
| Below guarantee| 0.80 | 1.55 | | 
= a aa aie 
| Guaranteed biSt20. | 6 6 | 
Found [epoca pe Ose alt | TaZb*,)| 2.07 | 2.43 
| | | 
| | | See | 
| | hl | | | 
) Guaranteed he ee ee 10 2 | 
| Found [ue LEEHS eel her ere || Maras 2.68* 0.25 | 3.45 
| | | | | | 
| | | | = | | 
| | | | | 
Guaranteed es a | Wee 3 | | 
| Found fe PAs | bree a7 Ae Alle tetas We 4.08 | 0.24 | 1.84 
| | | | | 


*Potash present in form of sulphate. 
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OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


Tradiemame or brand. 


National Wertilizer Co., 
Bridgeport, Conn. 


National Fertilizer Co., 
Bridgeport, Conn. 


National Fertilizer Co., 
Bridgeport, Conn. 


National Fertilizer Co., 
Bridgeport, Conn. 


National Fertilizer Co., 
Bridgeport, Conn. 


National Fertilizer Co., 
Bridgeport, Conn. 


Newburgh Rendering Co., 


Newburgh, N. J. 


New York 
Co., 


& Chemical 
oselle, N. J. 


Fertilizer 
R 


New York 
Co:, 


Fertilizer & Chemical 
Roselle, N. J. 


Niagara Fertilizer Co., 


Buffalo, N. Y. 


Niagara Jertilizer Co., 


Buffalo, N. Y. 


\Chittenden’s kainit. 


Chittenden’s 
phosphate. 


potato 


Chittenden’s root fer- 
tilizer. 


Universal. 


Fish and potash. 


Market garden fertil- 
izer. 


‘Pure meat and bone. 
| 
| 
| 


Cabbage, potato and 
vegetable manure. 


Standard potato and 
vegetable manure. 


Grain and 
grower. 


grass 


Ground bone meal. 


Locality where 
sample was taken. 


Foster’s 
dow. 


Springfield. 
Gloversville. 
Mattituck. 


Springfield. 


Mattituck. 


Springfield. 


Newburgh. 


Wlatlands. 


Flatlands. 


Springville. 
Sherburne. 
Williamstown. 


Springville. 


Mea- 


| 
|3088 


wo 
pert 
i=) 
no 


— =e 


New York AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN New YorK State DuRING THE SPRING OF 1897. 


Guaranteed 
Tound 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 
Below guarantee 


areas 
| 
rans 
| 
| 
a al 
| 
| 
| 
| 
= 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
es 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Guaranteed | 
Found | 
Below guarantee | 


Guaranteed 


| 
Found | 
| 
| 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
izer. 


te G2 


BHO 


"| 


Pounds of 


Pounds of | Pounds of | Pounde of 
aviilable total water-solu- 
phosphoric|/phosphoric| ble potash 
acid in acid in in 106 
100 pounds|100 pounds} pounds of 

of fertil- | of fertil- fertil 
izer, izer. izer 
| | 
aes | SS Ge 
| 12.45 
| | 
| | sees 
| | f 
| 6 | 8 8 
| 9.53 | 10.26 8.98 
| | | 
S| 
| | 
ae: | 10 6 
| 8.08 | 10.02 7.06 
| | 
| a ee 
| 9 | 1 
ee fy (sed as 0.80 
| | 
| | 
| | ——— 
|———- | 6 4 
| | 8.44 3.80 
| | 
| | 
| sao — 
| | 
ey | 9 6 
S47 i f0. 87 6.24 
| | 
| |---| 
(_—— | a 
| | 15.79 
| | 
| | 4.2 
| pace ron 
6 |——|' 8 
| 4.569), 5318 11.36 
| | 
[piece ot] 
ee a 
| 5 | | ( 
| 4.73 | 6.80 12.58 
| | 
| 0:27 | 
seers cai aa meee 
| | 
aii ee: 1.08 
[| 7.68 | 8:35 1.25 
| | 
| J 
| | 
\——|23 | —— 
| | 380.54 
| 


Pounds of |water-solu- 
water solu- | ble phos- 
ble nitrogen |pheric acid 
in 160 pounds} in 100 
of fertilizer. |pounds o 
fertilizer. 
[ = 
2.08 5.99 
| 
1.36 6.11 
| 
0. DTat | ar exOs62 
| 
[Ni oe 
0.31 
| 
1.78 5.79 
| 
|) aaa 
OT «| 
| 
| 
| 
| 
0.90 | 2.38 
| 
| 
SS ee 
0.61 3.24 
| 
| 
(Veal 4.44 
| = 
| 
liytaec cae: 
0.10 | 
| 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMBPRCIAL FERTILIZERS COL- 


Buffalo, 


5 
dice EE 
MANUFACTURER. Trace pame or brand. | Pcie ko a iE 
= 
S 
Sf. 
————S SS 
| 
Niagara Fertilizer Co., ‘Queen City  phos-|Springville. |3314 
Buffalo, N. ¥.| phate. | 
| 
en 2 pp 7.2 oi 
Niagara Fertilizer Co., Potato, hop and to-|Springville. \8311 
Buffalo, N. Y.| bacco phosphate. |Cobleskill. |BS577 
| 
pe ee S a 
Niagara Fertilizer Co., Triumph. Ellicottville. [8305 
Buffalo, N. Y. | 
| 
— = = nae 
Niagara Fertilizer Co., Wheat and corn pro-, Ellicottville. (8306 
Buffalo, N. Y.| ducer. Cobleskill. |BD7 
Williamstown. |8579 
a , % chia 
Northwestern Fertilizer Co., Acidulated bone and|Jamestown. |8226 
Chicago, Ill.| potash. | 
| 
Northwestern Fertilizer Co., Challenge corn grow-| Jamestown. |38227 
Chicago, Ill.) er. 
Oakfield Fertilizer Co., Golden sheaf. Jamestown. |38223 
Buffalo, N. Y.| | 
de ee 
Oakfield Fertilizer Co., Great value. Fredonia. |8236 
Buffalo, N. Y. 
| 
ae ——— er 
Oakfield Fertilizer Co., High farming. Fredonia. |8237 
Buffalo, N. Y. | 
| 
r pet all pheneceiene. —$__——_|—— 
Oakfield Fertilizer Co., Potato and tobacco. |Jamestown. ]8225 
Buffalo, N. Y. | 
| 
Srsatiee Met aoe Se 
Oakfield Fertilizer Go., Pure ground bone. |Fredonia. 8238 
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Pounds of | Poundsof| Pounds of | | Pounds of 
Pounds of available total water-solu- | Poundsof water-soli- 
nitrogen ra horic|phosphoric, ble potash water solu ble phos- 
in 100 |P Seuian , me in | in 100 ble nitro on hatte acid 
pa ot 100 pounds) 100 pounds) peundsof in 100 Baaidale in 100 
ais of fertil- | of fertil- tertil- of fertilizer. pounds of 
He izer izer. izer. | fertilizer. 
oa | So aa 
| | | | 
Guaranteed Ll === Se 
Tound | ies WC ie | | 4.97 
| | 
Maik... 
Guaranteed [<. dGa | = & 9 yA 0) 
Found | \Potas | 207348 '' eat 05 3 0.21. LOS 
bi 
Freee reee i aes 
Guaranteed | 2.47 | 8 9 2.16 | 
Found [ 2:60. | 7.86.27) a0. 04 254" 1 0.84 5.43 
| | | 
peas Debts || 
Guaranteed [eet | oe ao 2.16 
Found |. 1.48 Lo SOFe pelt os 2.54 | OnSoa| 5.45 
| | | | | 
| | ey | 
Guaranteed | 0.82 | 10 ——--- neat) 1 | 
Found | 0.99 10.97 14.65 152% 0.75 8.12 
| | | 
Guaranteed (42.06, |e 8 | 12 0.54 | 
Found fa 2iGSos lf, GOO 12-08 0.93. | OTS || 4.71 
| | | 
Below guarantee | | 0.40 | | 
_ gia ee E| 
Guaranteed ele 7aiell Atl —— - | 1.89 | 
Found PRES AY i Cia) ie iS shy eo 2.10 G.04 | 4.51 
| | | | 
| | | | 
Guaranteed Ie OsS Zenit G ire 108% | | 
Found oaO8) |) Gott tao 20 0.02 a.29 
| | | | | 
Pre (aoe oe 
Guaranteed i aplsce'sy eye ss | 9 2.438 | 
Found Peale WC 28 || asia 2.24 OO Ley) 5.10 
| | | | 
SS Se Se | 
Guaranteed (ess Aiea |e | 4.32 | 
Found Zi lionel lee OO: 4.36* Oui | 2.94 
| | ] | | 
Below guarantee | Pst | | 
SS SS SSS ee eS SO eee 
Guaranteed | 2.88 | ———| 2 ——-. _| ——— 
Found eaesons(r | | | 23.73 | 103) | 
| | SaaS | 
Below guarantee | | Pb e2e | 


*Potash present in form of sulphate. 
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2 
TOR ACTOR ER FT ee Pau a oe Locality wher = 
MANUFACTURER. Frade name or brund. | sanrple tag talons E 
3 
a 
Oakfield Fertilizer Co., Standard. Jamestown. [38224 
Buffalo, N. Y. | 
| 
ES ee ee m— 
Oneonta Fertilizer & Chemical|Complete buckwheat Oneonta. |B565 
Co., Oneonta, N. Y.| fertilizer. | 
| 
rc 
Oneonta Fertilizer & Chemical|Complete corn ma-j|Oneonta. |3562 
@o:; Oneonta, N. Y.| nure. | 
A | 
Onesnta Fertilizer & Chemical/Complete manure forOneonta. [3560 
Co., Oneonta, N. Y.| general use. | 
| 
ee | 
Oneonta Fertilizer & Chemical)/Complete manure for|Oneonta. |38559 
Co., Oneonta, N. Y.| vegetables. | 
Oneonta Fertilizer & Chemical|Complete potato ma-|Oneonta. lant 
Co., Oneonta, N. Y.} ure. | 
Oneonta Fertilizer & Chemical |Corn fertilizer. Unadilla. leno 
Co., Oneonta, N. Y. | 
Oneonta Fertilizer & Chemical|Economical manure.|Unadilla. |3554 
Co., Oneonta, N. Y. | 
Oneonta Fertilizer & Chemical} Hop phosphate. Oneonta. lass 
Co., Oneonta, N. Y. | 
ne is A | 
Oneonta Fertilizer & Chemical|Kainit. Oneonta. |B564 
Co., Oneonta, N. Y. | 
s - DS 
Oneonta Fertilizer & Chemical|Potato fertilizer. Oneonta. |B557 
Co., Oneonta, N. Y.| | 
| 


New YorK AGRICULTURAL EXPERIMENT STATION. 


LECTED IN New YoRK STATH DURING 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Poungsot jeventags | oanane! 
pe phosphoric phosphoric 
Gy a f acid in acid in 
ibe 5 ot !100 peunds 168 pounds 
Big of fertil- | of fertil- 
izer. izer. 

| ae 
2.40 || 10 
2.63 | 10.10 | 11.60 
| | 
pa, 
| | 
1.65 | 5 | 6 
Oe | eoellcs Go2k 
| 
| 
| 
Bia (lire elhts (76 9 
Sie TA | Pees, 8.04 
| 
| a 
aoU |) 1S | 10 
3.08 | 8.71 | 9.06 
| | 
0.22 | | 
| 
5 6 8 
4.60 | 6.89 7.74 
| | 
0.40 | 
eee ee eee 
Bie bit! S 
4.02 | 8.19 | 9.65 
| ' 
|———-_—|—_—__-- 
| bi 
2.50 iG { 
2.45 | 6.838 7.68 
| 
| SS 
Oaks | 
1.65 3) 6 
1.69 G50Sie ||) ess 
| | 
ard 
aes 9 | 9 
tom |) 9206, Oss 
| | 
| 
| | 
| | 
| | 
| | 
Ph pers 
af atsi3) ells. (o) Wa a 
Ok aM AOR Oem dbce 
Pits 
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THE SPRING OF 1897. 


Pounds of 
water-solnu- 
ble potash 
in 100 
pounds of 
fertil- 
izer. 


Pounds of 


Pounds of |water-solu- 


water-selu- 


ble phos- 


ble nitrogen |phoric acid 


in 1¢0 peunds 


in 160 


of fertilizer. |pounds of 


0.16 


0.85 


1.41 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


0.45 


0.88 


a a a A is SS a SS, — ee 


fertilizer. 


6.81 


1.49 


3.83 


5.31 


4.11 


2.05 


1.91 


*Potash present in form of sulphate. 
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Report oF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


Oneonta Fertilizer & Chemical|Standard superphos-}Oneonta. 
Oneonta, N. Y. 


Co., 


Oneonta Fertilizer & Chemical|Superphosphate suc-|Oneonta. 
Oneonta, N. Y. 


Co., 


Pacific Guano Co., 


Boston, Mass. 


Pacific Guano Co., 
Boston, 


Pacific Guano Co., 
Boston, 


Pacifie Guano Co., 


Boston, Mass. 


Pacific Guano Co., 
Boston, 


Pacific Guano Co., 


Boston, Mass. 


Mass. 


Mass. 


Mass. 


g 
« 8 
Trade name or brand. eee = iE 
i 
w 
R 
— 
|8556 
phate, | 
|8558 
cess. 
A No. 1 phosphate. |Oneida. 3215 
Sherburne. 3536 


Cooperstown. 35712 


| 
3389 


Pacific Guano Co., 


Boston, Mass. 


Packers’ Union ere Co., 
New Pisa City. 


5s cdl 


Packers’ Union Fertilizer Co., 


New York City. | 


C. A. D. special. {South Lima. 
| 
| 
Dissolved bone phos-| Oneida. 3214 
phate. Amsterdam. 3486 
ee cal | 
Dissolved bone and|Springville. |8319 
potash. Cooperstown.  |3573 
| 
eats SES ————_ —____|——_ 
Nobsque guano. Oneida. 3213 
Schuylerville.  |3421 
Baldwinsville. |8678 
—_—_—__—_|——_ 
‘Potato, tobacco and/Oneida. 3216 
hop fertilizer. Sherburne. 35385 
Soluble Pacific gu-|Springville. 3320 
ano. Amsterdam. 8485 
Baldwinsville. |8682 
eed Bo at! a 
Gardener’s complete|Southold. |3125 
manure. | 
| 
ae pa ain 
Potato manure. Orient. 3117 


Bode 


LECTED IN NEw YorK STAtE DURING 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee | 


Guaranteed 
Found 


| 
| 
a= ai 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Pound t|P dsof| Pounds of Pounds of 
Pounds of apailable | etal i ate ane | Pounds of pigeons 
nM Sea phosphoric phosphoric ble potash | water solu- | ble phos 
an aalat acid in acid in in 100 | ble uitrogen |phoric acid 
E rartil of |100 pounds/100 pounds) pounds of in 100 pounds in 100 
oes of fertil- | of fertil- Yertil- of fertilizer. |pounds of 
EON izer. | izer. % izer | | fertilizer. 
"gs ee gre rns 
a6) V7 8 3 | as 
1.88 7.50 8.58 3.30 | 0.91 Zo 
| | 
[apg eae eer 
1 | 8 | 10 2.50 | 
LOZ | €.98 | 8:99 2.64 | 0.65 2.47 
Reed 
| | a ae aa j 
| | | | 
OS. Rr 8 1.50 | ——— 
1.29 | 9.04 10.75 2.14 0.56 | 4.81 
| | 
| ———| | 
| | | 
O82 lick 15 | | 
1.94 | 8.69 | 10.24 15.19 | 0.80 | 5.64 
| | | 
| [-—— | _— | 
| | 
—— | 18 14 —— | —— | 
| 15.52 | 16.07 | | 11.30 
| | | | 
—r—_— ——-—-— | | 
| | 
— | 10 pa! 2 ——— | 
1 pe ee i 2.16 i) ue tees 
EN aoe | | 
| SS | 
115i 3 9 Peas | 
PAS le 8.48 LOSGa 4) 2.03 | Oat | 3.30 
| | | | 
LS ee | 
| 
| | | 
2206) 5.8 9 3 | 
359° |. 1.99", | dd 98 3.16 0.94 | 3.02 
| | | 
| ———| | 
al | | 
7 ee = | 10 1.50 | 
Zee) |e Oso) jf Il36 2.02 0.83 | 2.59 
| | | 
| | | 
Aloe [a8 10 10 | 
2.79 | 9.04 | 10.35 8.31 1.62.4| 464 
| | | 
| | 1.69 | 
SS | 
| | | 
2.06 | 8 | 9 6 | | 
2.46 | 8.85 | 10.22 ateeber 2.05.) peed 
| | | | 
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Packers’ Union Fertilizer Co., 
New York City 


Patapsco Guano Co., 
Baltimore, Md. 


ee 


A. Peterson, 
Penfield, N. 


_— $$ | 


A. Peterson, 
Penfield, N. 


Moro Phillips Chemical Co., 
Springville, N. Y 


Springville fertilizer.|Springville. 


: 
Trade name or brand. PRs nl ty ag 
= 
S 
a 
eae 
Universal. Southold. 3124 
; | 
| 
Grain and tobacco. |Baldwinsville. |8681 
| | 
'|Farmers’ benefit. Penfield. 3791 
SS 
Penfield standard, | Penfield. ls790 
| 
| 
es acon 
|3310 


B. J. Pine, Star raw bone super-|Hast Williston. 13007 
Kast Williston, N. Y.| phosphate. | 
= a. aes os — Ss |= 
Powers, Gibbs & Co., Ammoniated guano. |Mohawk. lasa7 
Wilmington, N. C | 
| 
2 : = mes SS | 
Powers, Gibbs & Co., Seabird ammoniated|Mohawk. 3516 
Wilmington, N. C.| guano. 
| 
Powers, Gibbs & Co., |Special small grain|Saratoga. 3391 
Wilmington, N. C.| guano. 
| 
Powers, Gibbs & Co., Truck farmer’s spe-|/Troy. 3483 
Wilmington, N. C.| cial guano. 
a ae =| 
Preston Fertilizer Co.., \mmoniated bone|Poughkeepsie. |3168 
Brooklyn, N. Y.| superphosphate. 


LECTED IN New YorK STATE DuURING THE SPRING oF 1897. 


f Poundsof| Peundsof| Pounds of | | Pounds of 
Sy ai available total — water-solu- | Poundsof water-solu- 
itrog phosphoric|phospberic| ble potash | water-solu- | ble phos- 


4 UTE acid in acid in | in 100 | ble nitrogen |phoriec acid 
100 


| Poundso 


pounds/100 poands| penndsef in 100 poands in 100 
of fertil- | of fertil- | fertil- | of fertilizer. peunds of 
izer. izer. izer. | 


of fertil- 
| izer. | fertilizer. 


) New YorK AGRICULTURAL EXPERIMENT STATION. 109 
| 
F 


igor ea | | 
Guaranteed eOsS2 hus leace 5 | | 
Found | 2.50 | 8.64 | 10.09 5.12 | £ Gk 6.20 
| | | | | 
orca em ee Be : 
Guaranteed flO. yeas = 2 | 
Found anos | OORT .81 3.01 | A 6.07 
; | | | | | 
| a en ania ee 
| Guaranteed | 1.25 | 6 | 2 | 
; Found | 2.04 | 8.51 | 12.62 20k 0.67 3.47 
| | | | | 
| | | = | 
| cS 1 | | 
Guaranteed lheecioee [fy | 4 | 
: Found | 2.85 | 8.13 | 13.16 5.62 1 ee ae 2.98 
; pik pe | | 
i Guaranteed tis | 9 | 2.50 
; Found Peebncer [ih SetG, =|) 1h So 2.86 | Ort 5.64 
f | | | [ | 
Below guarantee | |) 0. 24—. | | | 
ed a ee 
Guaranteed eee 6 Has ff | 
Found bb oo2k | o.8 | 8.47 Cone | 1.39 | 2.87 
pelasre PM 2 | | | 
Guaranteed OTS aero | 3 | | 
Found bh deoe AIO LST 165 2.66 | 0.21 | ise 
| | | | | 
Below guarantee | | (a Ono al | 
er 
Guaranteed LekoG.-j9 8 | ——- 2.50 | 
Found [> ako. 4 10562 9 12-10 2.82 | 0.61 | TF 52 
; | | | 
arse re | 
Guaranteed enOeS2: |S | ———— 2 | 
Found iy dcol, feG.ot | 9°69 1.99 0.33 Ge 
| | | 
Seal eer celal eee 
: Guaranteed ts-e0 |S | 5 | 
Found | 6.03 | 10.41 | 11.86 5.66 3.22 | 7.68 
Soe ene a | | 
Guaranteed ae Zee I | 2 | | 
Found beaaeoe) (pi Sebe | 16.62 £92: >| 2.08 | 4,18 
| | | 
Below guarantee | be OCSh | | 


*Potash present in form of sulphate. 
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Preston Fertilizer Co., 


Brooklyn, N. 


Preston Fertilizer Co., 


Brooklyn, N. Y.| 


Preston Fertilizer Co., 


Brooklyn, N. 


Preston Fertilizer Co., 


Brooklyn, N. 


Preston Fertilizer Co., 


Ye 


Brooklyn, N. Y. 


Preston Tertilizer Co., 


Brooklyn, N. Y. 


Preston Fertilizer Go., 


Brooklyn, N. Y¥. 


Preston Fertilizer Co., 


Brooklyn, N. Y. 


a 


Preston Fertilizer Co.., 


Brooklyn, N. Y.| 


Preston Fertilizer Co., 


Brooklyn, N. Y,. 


Preston Fertilizer Co., 


| 


| ‘Trade name or brand. 


i cooed 


Blood and bone. 


‘Cabbage and cauli- 
flower. 


| 


‘Onion fertilizer. 


Pioneer. 


Pia) 


Potato fertilizer. 


Potato, 
onion. 


hop and 


Pure ground bone. 


(Soluble bone. and 
potash. 


Special potato 
nure. 


ma- 


| 
| 


‘Ten per cent special. 


XXYV brand. 


Brooklyn, N. Y. 


Locality where 
sample was taken. 


number 


lg 
| a 
3 
me) 
| | 

| 

‘Poughkeepsie. (3170 


J amaica. boze 


Florida. 


Poughkeepsie. e160 


Poughkeepsie. lst67 
| 
| 

—|——— 


Glens Falls. le4os 


| 
ss —|—— 


Baldwinsville. lse79 


Oneida. 3212 
| 

me 

Jamaica. |8088 
| 
| 

5 (= 

Poughkeepsie. {3166 


New YorK AGRICULTURAL EXPERIMENT STATION. 1i1 


LECTED IN New York Stare Durine THE Fay or 1897. 


.| Pounds of | Pounds of | Pounds of | Pounds of 
Pounds of | 3 vailable total water-solu- | Pounds of made, -sola- 
nitrogen | phosphoric phosphoric, ble potash | water-solu- _ ble phos- 
ae acid ic acid in in 100 | ble nitrogen ‘pho ric acid 
pounds of | 199 pounds|100 pounds) pounds of jin 100 pounds) in 100 
| fertil- | of fertil- | of fertil- fertil- of fertilizer. pounds of 
| ashe: izer. izer. izer. | fertilizer. 
aad ae ee | | 
Guaranteed 4.10 | ——— | 18 | —— | [3 eres 
Found eadatoon| | 18.51 | 1.20 | 
| | 
Below guarantee| 0.37 | | 
— | | ae | 
Guaranteed 3125, 1 7 | 
Found OA ela 13.10 D.93* 1.84 | 4.52 
| | 
Below guarantee| 0.33 | | 1 207 | 
——_ 
——— | ae 
Guaranteed [eoeoOe | 6 | 
Found | 3.40 | 8.48 | 13.88 5.50* 2.14 | 3.91 
| | | 
Below guarantee | | | 0.50 | 
aeiaesiineecmmar aa | | ————| = 
Guaranteed je al 5O0D) tO 1.75 | 
Found et GOe {| Seon 13.80 ks 0.69 | aaa ks; 
| | | | 
Below guarantee | es: | 
———_—_—_—_———| | ee ae wes 
Guaranteed ing.25.|.8 i | 
Found 92579 pf 19.48. 3) 2579 6.03* Lao 4.82 
| | | 
Below guarantee| 0.46 | 0.97 
SS] | SS =| 
Guaranteed L Bae si e6 6 —_ 
Found lp e2ade © | SB. 61y 9 A053 6.02 1.24 naif 
| | | 
Below guarantee | | 0.39 | 
cals RSs ns Ca NE a | 
Guaranteed [3.70 [p= [20.50 === | = rs 
Found | 3.94 | 20.86 ea: || 
| | 
ms 
Guaranteed een ee | aka 1.50 | ——— == 
Found | iS) ei 2 Si Late | 7.76 
cea pee 
Reece. oo 
Guaranteed 2.50 | 5 piel Ea: 
Found 2.79 | 5.06 | 8.58 | 5.07 122 ibsalal 
a | 
| uae eT 
Guaranteed 8.20 | 6 | ey pee = | 
Found 9.90, 8| JS-eieg i O.4t | 4.13. | BS ea) 5.33 
| | | | | | 
Below guarantee| 2.25 | | | | 
oS SSS Sr eee epee pas 
| | | [ | 
Guaranteed lave [28 | il | | 
Found [i030 "| 8296) |1015 sity tee 0.36 | 5 
| | | I | 


*Potash present in form of sulphate. 
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Quinnipiac Co., 


Quinnipiae Co., 


Quinnipiac Co., 


Quinnipiac Co., 


Quinnipiae Co., 


Quinnipiac Co., 


Quinnipiac Co., 


Quinnipiae Co., 


Quinnipiae Co., 


Quinnipiae Co., 


Quinnipiae Co., 


New 


New 


(New 


New 


New 


‘New 


New 


New 


New 


New 


iNew 


York 


York 


York 


York 


York 


York 


York 


York 


York 


York 


York 


City. 


Phare 
: 4 
Trade name or brand. Rec te ae P = 
3 
n 
7 —— aa 
‘|Ammoniated dissolv-|Varysburg. |3376 
ed bone. Fruit Valley. [3705 
—— sess 
Climax. Varysburg. laa 


Schuylerville. (8418 
Newark Valley. |3617 


\ 


‘{Corn and grain ma-|Southampton. |3152 


City. 
City. 
City. 
City. 


City. | 


City. 


City. 


nure. 
) 


Dissolved bone and/Schuylerville. e400 
potash. | 
| 


Market garden ma-|loster’s Meus 


nure. dow. [3087 
Fruit Valley. |8704 
——— 
Mohawk. Varysburg. 3377 
Fruit Valley. 3707 

| 
————— 
Potato manure. Southold. lores 
——————_—_—_—_—|— 
Potato phosphate. |Varysburg. lars 
Schuylerville.  |8419 
Fruit Valley. |8706 
———— 
Special formula. Bayside. \3092 
— SS 
Special potato. Webster station.|3748 


SS - | 


Unecas bone meal. |North Collins. (|3336 


New York AGRICULTURAL EXPERIMENT Station. 118 


LECTED IN NEw YorK STATE DURING 


THE SPRING oFr 1897. 


Guaranteed 
Yound 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Tound 


Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
izer. 


peel fs 
ee 
Pa) 
aT 
“~~ 


fot et 
no 
OO 


bho 
a 
co | 


oo 
tS 
=] 


1.65 
2.20 


Om 


wo 0 
bo 


—_ 


fon ker) 
Oo 
iv) 


Pounds of | Pounds of 


tetal 


‘phosphoric phosphoric 


acid in 


unds/100 pounds 


of fertil- 
izer. 


pot ja 
No 


| 


kt CO 


es 
=] 
iw) 


ke CO 


Ns 


jad 
oe 
ns 
bo 


me co 


jt 
co) 
Co 


oom 


bo 
nag 


o-) 
fant 
-] 


= 
Oo © 
nS 
i=) 


Je) 
ts 
jaar 


| 
| 


Oo 
i) 
ler) 


=o— 
09 
aS 


fa | 


| © 


| 
| 


Pounds of | 


water-solu- 

ble petash 
in 100 

psunds of 
fertil- 
izer. 


*Potash present in form of sulphate. 


8 


Pounds of 
Pounds of |water-solu- 
water-solu- | ble phos- 


ble nitrogen |phorie acid 
in 166 pounds in 160 


of fertilizer. pounds of 


| fertilizer. 
G.76 |) ooe 
| 
| 
| 
0.46 | 2.01 
| 
| 
0:65 |< 4.06 
| 5.39 
| 
1 | 3.75 
| 
| 
| 
| 
a °7a> | 2 ats 
| 
0.774 sa clea 
| 
| 
| 
| 
Oa ear as 
| 
| 
| 
Sori (3 aes 
| 
| 
| 
0.80 | 4.06 
| 
| 
| 
G378 79> ‘ovad 
| 
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Read Fertilizer Co., : 
New York City. 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 


New York City. 


Read Fertilizer Co., 


New York City. 


Read Fertilizer Co., 


New York City. 


Read Fertilizer Co., 
New York City. 


New York City. 


Read Fertilizer Co., 


New York City. 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


a 
Trade name or brand. see ee 8 = 
S 
Dn 
——- —|—_______-___|__ 
JAcid phosphate. Syracuse. lse6s 
| 
| 
Bone meal, Cortland. 3623 
| 
| 
Se 
Bone and potash. Syracuse. |38670 
SS 
Dissolved bone phos-! Syracuse. ls663 
phate. | 
sees | 
Farmer’s friend. Florida. 3195 
Clarksville. 38450 
Cortland. 3625 
-—|—— 
Fish, bone and pot-|Syracuse. lsees 
ash. 
| | oe 
High grade farmer’s| Unadilla. |3551 
| friend. Syracuse. 3661 
| 
High grade farmer’s) Mattituck. 31389 
friend for Long Is-]_ - | 
land. | 
Leader guano. Clarksville. [3452 
Syracuse. |8662 
a —|—— 
N. Y. State super-|Syracuse. |3668 
phosphate. | 
| 
——— ee ao 
Original alkaline|Syracuse. |3671 
bone. 


New YorK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN New YorK Strate DuRING THE SPRING OF 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Pounds of 
nitrogen 


in 100 


pounds of | 


fertil- 
1zer. 


=) 


et 


AT 
66 


Pounds of | Poundsof | Pounds of 
available total water-solu- 
phosphoric phosphoric) ble potash 
acid in acid in | in 160 
100 pounds|100 pounds} 
of _fertil- of fertil- fertil- 
izer. izer. izer. 
| eee 
12 18 —_—— 
12.67 15. 24 
| 
| 
ee! ieee Eos 
25-0 
| 
een easton 
| 
8 4 
1.90) (| 9525 4.44 
wens ha oe ee 
10 | 12 ee 
10394 ~ | 4-42 
| 
————— See 
| 
| 9 | 10 2 
\- 9:47 40.78 2.27 
eee 
| | ——— 
| | 
| 4 lute 4 
| 4.54 [| 6.64 4.36 
| 
| |I-——|-_— 
| 
| 9 | 10 
enSU bowie 10.48 
| | 
| | on 
Koel 
V cab | iC 
eGzSent| 9.31 2 
| 
| | oe 
| | 
lag bi 2 
| 7.45 | 8.56 2.49 
| | | 
| oe 
| | 
| 9 | 10 2 
| 9.44 | 10.78 2.25 
| | 
| | ee 
ae | 
| 10 | 11 3 
| 9.96 | 11.49 3.15 
| | 


Pounds of 
water-solu- 
ble nitrogen |phoric acid 
pounds of jin 100 pounds 
| of fertilizer. 


ars, 


0.38 


Pounds of 
water-solu- 
ble phos- 


in 100 
pounds of 
fertilizer. 


4.69 


3.74 


6.69 


6.43 
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Read Fertilizer Co., 7 
New York City. 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


———— 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


John S. Reese & Co., 
Baltimore, Md. 


John §S. Reese & Co., 


Baltimore, Md. 


John 8. Reese & Co., 


Baltimore, Mad. 


John §S. Reese & Co., 


Baltimore, Md.) 


John 8. Reese & Co., 


Baltimore, Md. 


Trade name or brand. 


Potato manure. 


Practical potato spe-|Cortland. 
cial. 


Prime wheat and rye.|Syracuse. 


Pure ground bone. ‘'Clarksville. 
Standard. Florida. 
Clarksville. 


Cortland. 


Vegetable and vine. Syracuse. 


\Challenge crop grow-,Owego. 
er. 


Columbia ‘ A.’ 


| 
Crown 


and potash. Owego. 


aaa 
‘Dissolved phosphate.|Owego. 
| 


La Grange. 


Elm phosphate. 


Locality where 
sample was taken. 


a | 


phosphate|Mort Hdward. 


New York AGRIVULYURAL EXPERIMENT STATION. 


LECTED IN NEw YorK Strate DuRING 
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THE SPRING OF 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed | 
Found | 

| 
Below guarantee | 


Guaranteed . | 
Found | 


| 
Below guarantee | 
ah 
Guaranteed | 
Found | 
| 


Guaranteed | 
Found | 


Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
izer. 


|) 


_—————————— 


| Pounds of 

available 

phosphoric 
acid in 


10@ peunds|100 pounds 
of fertil- | of fertil- 


izer. 


.28 


soil 


| 


Pounds of | Pounds of | 
total water-solu- | Pounds of 
phosphoric] ble potash water-solu- 
acid in in 160 | ble nitrogen 
pounds of jin 100 pounds 
: fertil- | of fertilizer. 
izer. izer. 
8 10 | 
7.58 10.09 | 0.88 
| 
aes 
8 | 
6.24 8.31 | 0.38 
am | 
9.72 AAR WE - O81 
| 
——— | 
| 
99 ae 
25.79 0.63 
9 4 
9.76 4.10 | » 0.28 
8 | 
7.96 8.04 | 0.52 
| 
————_ | | ——- — — | ———__ 
| 
2 | 
12.18 2.54 | 0.49 
9.50 
9.51 OFS) alin 5D 
0.22 | 
oe 
14.46 1.65 | 
| 
0.35 | 
—_ _—«| —— 
16.88 | 


14 


14. 


97 


Pounds of 
| water-solu- 
| ble phos- 
phoric acid 

in 100 
pounds of 
| fertilizer. 


—————_— 


———— 
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MANUFACTURER. 


John 8. Reese & Co., 


Baltimore, Md. 


John 8S. Reese & Co., 


Baltimore, Md. 


John S. Reese & Co., 


Baltimore, Md. 


Jas. L. Reynolds Co., 


Mount Vernon, N. Y. 


Jas. L. Reynolds Co., 


Mount Vernon, N. Y. 


Riverside Acid Works, 


Warren, Pa. 


Riverside Acid Works, 


Warren, Pa. 


Riverside Acid Works, 


Warren, Pa, 


Riverside Acid Works, 


Warten, Pa. 


Rochester Fertilizer Works, 


Rochester, N. Y.| 


Rochester Fertilizer Works, 
Rochester, N. Y. 


Trade name or brand. 


Pilgrim fertilizer. 


Potato phosphate. 


Potato special. 


eel 


Complete fertilizer. 


Grape and fruit spe- 
cial. 


el 


Harvest moon No. 1. 


Harvest moon No. 2. 


Rich acre. 


Blood and bone gua- 


no. 


Genesee guano. 


Locality where = 
sample was taken. F A 
3 
n 
pen 5 = 
Fort Edward. |38410 
Owego. 3604 
| 
E. 
Owego. |3603 
| 
| 
ata a 
Fort Edward. |3409 
Owego. 3602 
Mount Vernon. 


Mount Vernon. |3165 


(oy) 
ho 
op) 
OU 


| 
| 
Silver Creek. | 
Silver Creek.  |8257 
| 
| 
Sens ers 
Silver Creek.  |8264 
| 
| 
Ei 
Silver Creek.  |8256 
| 
| 
(ae 
Rochester. |3584 
| 
| 
Rochester. [8585 


| 


New YorK AGRICULTURAL EXPERIMENT STATION. 119 
LECTED IN New York Sratre DurinG THE SprinG or 1897. 
> Pounds of | Pounds of |} Pounds of 12 1s of 
Pounds of awmianle Ceatals Sc atemnolte Poands of tee aae 
pert phosphoric phosphoric) ble potash | water-solu- | ble phos- 
on ds’ok acid ip acid in ip 100 ble nitrogen |phoric acid 
Lag 7 °F !100 pounds 100 pounds! pounds of jin 100 pounds) in 160 
ehh of fertil- | of fertil- fertil- of fertilizer. |pounds of 
seers izer. izer. izer. | fertilizer. 
—— et | se ees pees, 
Guaranteed 123° | 6.50 (51700 3 | 
Found 1.35 Sean | Loews 2.87 0.45 | 2.13 
ee |_| ee 
Guaranteed 2.06 | 8.50 | ase 6 ——- _| 
Found 2.75 6.89 | 8.55 7.37* 1 | 4.03 
| | 
Below guarantee [> eGt? 14] | 
- aan | | ae 
| . | Tal | 
Guaranteed 2.88 6.50 | 7.50 | ——— 
Found 2.70 S.14 | ByS4 3.18 1.20 | 
| | | 
| | | ee | 
| | | | | 
Guaranteed bo tae ee a | 
Found | 4.04 | 17.94 1.24 | 0.20 
| | | eet | 
Tae ag poe | 
Guaranteed fe eioZ a ahaa th | 8 | == 
Found | *Se2t 1 6 | 12.97 7.99 L653 
evans aod 
Guaranteed PO.s2" ig | 10 5.50 | 
Found Wipeto | GOeTOy | 2.7 Bye oe | 0.06 | 6.39 
| | | | 
Below guarantee | | eee |) 
oo | | = | 
Guaranteed [Pea kOU ry ee | 8.75 1.10 | 
Found [pleco SIRO || masvgertt 1.48* 0.01 | 6.53 
| | | 
Below guarantee| 0.34 | | | 
es | a | 
Guaranteed PION wes i TTS 1.10 | —— 
Found WT oe att 2.101208 pa 0.08 | 3.08 
| | | 
Below guarantee| 0.38 | | [ | 
one Se ee ———ee | | = 
Guaranteed | 2.50 8 | 8.75 1.25 ——-— 
Found 2.16 9.32 | 9.93 L614 3} 0.03 | 6.38 
; | | 
Below guarantee| 0.34 | [ | 
Se | | | 
| | | 
Guaranteed | 0.82 | 8 1.62 | 
Found to A S.0G., [tO 26 269% | 0.09 | 4.42 
| | | 
| s | | | 
Guaranteed isd GSS eas 3.25 | 
Found 1.67 J G81, 3) ch. cO 3 9S= || 0.10 5.29 
J 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THE 


Resuutts oF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


Rochester Fertilizer Works, 
Rochester, N. Y. 


Rochester Fertilizer Works, 
Rochester, N. Y. 


Lucien Sanderson, 
New Haven, Conn. 


Lucien Sanderson, 
New Haven, Conn. 


Geo. Schaal, 
Erie, Pa. 


Geo. Schaal, 
Erie, Pa. 


Scheid & Fechter, 
Mast Buffalo, N. Y. 


Sharpless & Carpenter, 
Philadelphia, Pa. 


M. L. Shoemaker & Co., 
Philadelphia, Pa. 


M. L. Shoemaker & Co., 
Philadelphia, Pa. 


W. H. Stamp, 
Warsaw, N. Y. 


5 
p=} 
altar q 
Trade name or brand. snes Pee = Ey 
° 
= 
D 
——— S| 
Potato manure. Rochester. |3587 
| 
| 
eee see les 
Vegetable phosphate.| Rochester. [3586 
Early cabbage fertil-|Jamaica. 13068 
izer. | 
| 
ho a 
Formula ‘ A.” Jamaica. |8069 
| 
| 
SS 
Erie City corn and|Westfield. 3259 
potato. F 
| 
SSS 
Special grape. Westfield. ls980 
SSS SE 
‘East star. Morton’s Cor | 
ners. ere 
es sss es 
\Gilt-edged potato ma-|Queens. lato1 
nure. | 
Bone meal. Southampton. |38151 
oe 
Superphosphate for/Southampton. lat49 
potatoes. | 
— ——— SS 
‘Farmer’s pride. Warsaw. lsa08 


New York AGRICULTURAL EXPERIMENT STATION. 121 
LECTED IN New York SratE DuRING THE SPRING or 1897. 
a | 1s of | Poundsof |, Pounds of Pounds of 
Pounds of eae cedtal Watererlae Pounds of hoe ane 
EAB phosphoric|/phospheric, ble potash | water-solu- | ble phos- 
\yemeene = acid in acid in in 100 ble nitrogen |phoric acid 
Pounds of | 199 pounda|t¢0 pounds! pounds of |in 100 pouuds| in 160 
| fertil- | of tertil- | of fertil- fertil- of fertilizer. pounds of 
IZ ORs! || seiner: izer. izer. fertilizer. 
—-_—____ a | 
Guaranteed aes (es 5.40 | | 
Found 2.66 8.37 | 11.31 4.33* | 0.20 | 4.78 
| | | 
Below guarantee| 0.21 | | Oi i} | 
_ ree | | a ae! 
Guaranteed 0.41 8 | 8 = 
Found [--0-48 | S489] 9.78 7.00%) | 0.16 | 4.18 
| | | 
Below guarantee | | | 0.40 | | 
a fo. jets. | | 
Guaranteed |. 4 | 5 | 8 5 | | 
Found | 3.84 | 5.04 | 8.68 6.42 | 2.50 | 1.63 
—— | | 
Guaranteed eee ay ae last | 
Found [VS804,.). (6.59 oth. W222 6.86 | 1.90 | 2.16 
| | | | 
Below guarantee | | 0.41 | | 
——— | --——|————| | 
Guaranteed 2.47 | 9 _————- 4 | | =F 
Found Preity OAR OL ata Ss 4.02 | 0.40 | 2.94 
| | | 
Below guarantee| 0.30 | 1.99 | | 
ae a —— | 
Guaranteed 1.65 | | 9 19 | 
Found fo 1562 | .6.35..)., 8.88 10.68 | 0.31 2.41 
| | | | 
Below guarantee | | | 8.32 | | 
| | === — 
Guaranteed |) ote S900 |" 6285) | 12745 aa = 
Found je 4-9T 9]. "4.64 .|..9.33 0.95 | 1.63 | 
; | | | | 
Below guaraniee | aera eM | 
ies. Se ele | 
Guaranteed ae or fr | 6 | | 
Found haresoe. 1 S08 | 10s 9S 6.06 | 0.49 | 2.88 
| | | | | 
ceria 
Guaranteed |, 4x10. .| | 20 ss = 
Found [eeDoee. >| | 22.54 119 
| | | | 
i, oe a ame | 
Guaranteed lige ee2ts ) | AS peal 6 | 
Found [eaetore [LT SOre (task 7.23 Tor || 7.35 
| | | | 
Fi leet (Lao 9 ge 
Guaranteed be 02802 es | 2 
Found eed O44. 110.30 2.15 0.58 0.29 
| | | | 


*Potash present in form of sulphate. 


1:22 REPORT OF THE CHEMIST OF THE 


REsuLtsS oF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


e 
alityowhe I 
MANUFACTURER. Trade name or brand. | divnte Poet Wome | =5 
lz 
ee ee ma | 
W. H. Stamp, Wheat special. _ ‘Warsaw. |8369 
Warsaw, N. Y. | | 
| 
ee — = = | 
Standard Fertilizer Co., eAL brand: Angola. 3278 
Boston, Mass. Voorheesville. |3455 
Mexico. 3716 
Standard Fertilizer Co., Ammoniated dissoly-| Mexico. |5714 
Boston, Mass.} ed bone. 
| 
Standard Fertilizer Co., Complete manure. | Bridgehampton. |3144 
Boston, Mass. Canajoharie. |3514 
Canastota. |3740 
ff _] ________}___ 
Standard Fertilizer Co., Dissolved bone phos-) Voorheesville.  |8454 
Boston, Mass.| phate. 
ere ee eee ree i en eee eee — 
Standard Fertilizer Co., Empire State. Bridgehampton. |3143 
Boston, Mass. Canastota. 3739 


Standard Fertilizer Co., ‘Guano. Mattituck. Blissa. 
Boston, Mass. Chester. « 3192 
| Schoharie. |8580 
Se ee eee ees | ee en ee 
Standard Fertilizer Co., Potato and tobacco|Fonda. |3494 
Boston, Mass.| fertilizer. Mexico. [S717 

| 
ee S| SS 
Standard TVertilizer Co., ‘Standard fertilizer. | Albany. |3449 
Boston, Mass.) Johnstown. |3499 
Canastota. 3741 
H. Stappenbeck, \Bone meal. Utica. 3519 

Utica, N. Y. 

| 
H. Stappenbeck, Home trade bone su-]Utica. 3518 
Utica, N. Y.) perphosphate. Madison Center.|38744 

| 


— — ee) 


New York AGRICULTURAL EXPERIMENT STATION. 123 
LECTED IN New YorK STATE DuRING THE SPRING OF 1897. 
a | Pounds of | Pounds of ,, Pounds of | Pounds of 
Sei available | total _ | water-solu- Pounds of water solt 
aa aa phosphoric phosphoric ble potash | water-sulu- | ble phos- 
pounds of acid in | acid in in 100 | ble nitrogen |phoric acid 
fertil- |l0Y pounds 100 pounds) pounds of in 100pounds| in 100 
jor of fertil- of fertil- fertil- | of fertilizer. |pounds of 
‘ izer. | izer. izer. fertilizer. 
= |} ———|____-——_. 
Guaranteed 0.80 | 10 n | | 
Found HOG 7| vA ips3) tee 3.63 || “7sObrene 6 OSH 
a A 
Below guarantee | 0.37 | 
Mies a er | 
Guaranteed O.82° tak 9 iF | 
Found 1.08 | 8.24)5(0.9.69 1.30 O95) 10) sees 
| | | | | 
Guaranteed [eee Gh eS | 10 2 
Found Deca lors 10.44 2d 0.49 6.79 
| | | 
Below guarantee 0.50 | | 
aS See jee hew| 
| | 
Guaranteed 3.30 8 9 t | 
Found 3.28 8.71 | 10.69 6.95 | 1.34 | 4.85 
| | 
| tet gaia | 
Guaranteed | ——— | 10 12 > SS | 
ound | 11.07 12.46 | | 8.49 
| — 
| pole | 
Guaranteed | 0.82 4 | ——— 8 | — 
Found Pave reneyé el, | Bl Toe ~ 0.98 | 3.17 
| | | | 
Below guarantee | | 0.78 | | 
| re Cos aan ace ar | 
| 
Guaranteed 82038. pes | 10 es | | 
Found gad 28 8.68 | 11.36 | 2.10 | 0.64 | 4.08 
| bee | 
7 | | —— | 
| | | | 
Guaranteed | 2 | 8 [| -9 } | | 
Pound | 2.10 | 8.40. | 10.16 Oh 0.30 5.61 
| | | | 
| | | ——— | 
| | | | | 
Guaranteed Pe yee! | 10 2 mast STS 
Found ea2eoee le O09 ms lOsaO 2.41 | 2.17 3.75 
| | | | | 
| | | —— | 
| | | | 
Guaranteed [4j3.30°. |.=———.-| 19 SSS | 
Found he Bigks se 4 | 23.40 | 2.10 0.40 
| | | | | 
| | | aan 
| | | | | 
Guaranteed ~ 192205: 9) LO 2 | | 
Found [ogee | A Oe oe Sah rl eens | 0.98 | 7.96 
| | | | 


Report OF THE CHEMIST OF THD 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- | 


MANUFACTURER. 


H. Stappenbeck, 


Utiea, N. Y. 
Swift & Co., 

Chicago, Ill. 
Swift & Co., 

Chicago, Ill. 
Swift & Co., 

Chicago, Ill. 
Swift & Co., 

Chicago, Ill. 
Swift &.Co., 

Chicago, Il. 
Swift & Co., 

Chicago, Ill. 


I. P. Thomas & Son, 
Philadelphia, 


I. P. Thomas & Son, 
Philadelphia, 


I. P. Thomas & Son, 
Philadelphia, 


E. D. Tolles, 


Attica, N. Y. 


Trade name or brand. 


Pa. 


LEtihe 


Hop, fruit and veg- 
etable special. - 


Bone tankage and 


potash. 


No. 1 ground tank- 
age. 


Pure bone and pot- 
ash. 


Pure bone tankage. 


Pure ground steam- 
ed bone. 


|\Pure raw bone meal. 


\improved superphos- 
phate. 


Normal bone phos- 
phate. 


S. C. phosphate. 
| 
| 


Animal bone. 


3 
Locality where 8 
sainple was takep. 2 A 
2 
RD 
"vag 
Utica. [8520 
| 
| 
i 
Cuba. [8293 
| 
| 
aan Taninie 
‘Carthage. |38783 
iCuba. 3292 
Oneonta. 3569 
| 
a. 
Franklinville. |38298 
| 
| 
pect thee see SST 
Oneonta. 3570 
Carthage. 3782 
| 
“— a 
Fredonia. 3233 
Oneonta. 3568 
Carthage. 3784 
= SSS 
Colosse. |3719 
| 
| 
——_|—— 
Greenbush. \3444 
| 
| 
| 
Colosse. |3718 
| 
| 
Attica. 3358 


New YorkK AGRICULTURAL EXPERIMENT STATION. 125 


LECTED IN NEw YorRK STATE DURING THE SPRING OF 1897. 


{ 


| Pounds of | Pounds of | Pounds of | Pounds of Pounds of 
| Pounds of | available | _ total water-solu- | Pounds of |water-solu- 
| pecan phosphoric phosphoric| ble potash | water-solu- | ble phos- 
Bees, acid in | acid in in 100 _ | ble nitrogen | phoric acid 
Pp fartil: |100 pounds 100 pounds pounds of | in 100 pounds in 160 
aie Se of fertil- | of fertil- fertil- of fertilizer. | pounds of 
oat if evIZED: izer. izer. | fertilizer. 
mae ee 
Guaranteed | 2.05 | 9 6 S| 
Found | 2.08. | 10.37 12.02 Fase 0.98 | 2.50 
| | | 
| | Wo 
Guaranteed | 5 —— | 16.75 3 | —— 
Found (e436 )| (83365) 16574 4.22* | 0.56 
| | 
Below guarantee |. 0.64 
a a | — 
Guaranteed ie t0.) |e ——— 
Found | 7.94 9.40 0.55 | 0.47 
| 
COE rer Se apo 
Guaranteed [are | — | 24.50 3 | —— 
Found fee) Tiers: 25.49 3.07 | 0.40 | 
| | | | | 
| | | my | 
Guaranteed [ie Se | il ae = 
Found [ peok | 18.38 | 0.59 | 
| | | 
| | | | 
Guaranteed | «3.25 pa | 98 15 = | === 
Found | wigaks | 27.04 | 0.31 
| | | | 
| 1 a A 
Guaranteed pice ees af ae === | SSS 
Found | 4.413 24.30 | 0.38 | 
| | | | | 
a eee | 
Guaranteed POLS Zea eLO | 12 | 1 | | — 
Found | 0.80 | 10.70 | 12.48 1.52. | 0.38 | TEP 
| | | | | 
eae. | | | 
Guaranteed bis3 al [1.8250 |..9.50 1.50 | | 
Found [| OFS225| S249) {| 10530 gL AL Olt | 4.52 
| | | | 
| | i |__—— | 
| | | | 
Guaranteed | ——— | 138 | 15 SSS SSS 
Found | | 15.08 | 16.80 | | 10.90 
| | | | | 
Praeus | | 
Guaranteed lertieSS 129 | 13.50 4. | | 
Found jee le sien) = orlbees: 4.43 || 0.79 | 6.97 
| | | | | 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL Frrrimizers Cou- 


MANUFACTURER. 


E. D. Tolles, 


Atttica, N. Y. 
E. D. Tolles, 
Attica, N. Y 
E. D. Tolles, 
Atttiea, N. Y. 
I. D. Tolles, 
Attica, N. Y. 
BH. Tuthill & Co., 
Promised Land, N. Y. 
BE. Tuthil] & Co., 
Promised Land, N. Y 
HE. Tuthill & Co., 
Promised Land, N. Y. 
BE. Tuthill & Co., 
Promised Land, N. Y. 


Tygert-Allen Fertilizer Co., 
Philadelphia, Pa. 


Tygert-Allen Fertilizer Co., 
Philadelphia, Pa. 


Tygert-Allen Fertilizer GCo., 
Philadelphia, Pa. 


g 
2 
Trade name or brand. ae Sage ted hoe © E 
° 
3 
Ti 
as 
Barnyard manure. | Attica. [3056 
| 
as 
| 
Dissolved bone phos-| Attica. [3304 
phate. | 
| 
ec emacs | 
Guano. Attica. |B357 
| 
| 
—== re a 
Potato manure. Attica. |B3D5 
| | 
| 
ac. < 
Riverhead Town club Riverhead. |3129 
fertilizer. | | 
Southold Town club Southold. 3122 
fertilizer. 
—= — — |e 
Special potato fertil-/Hast Williston. |3098 
izer. 
| 
W. & L. B. Young)Riverhead. |3130 
fertilizer. | 
| 
SS 
Cabbage manure. Flatbush, |B 106 
| 
a SE Ser 
Dissolved 8.C. phos-|Southold. [3123 
phate. | 
| 
ere fo 
Potato manure. TWlatbush. |B107 


Bridgehampton. |3148 
| 


New York AGRICULTURAL EXPERIMENT STATION. TG 
LECTED IN New York SrarE DurING THE SPRING oF 1897. 
a ] ~ 1 1 1 
_ Pounds of | Pounds of | Pounds of | Pounde of 
igbpeeras available total | aide eee Pounds of | water-solu- 
i ea eg ae RHE) le De tere lanecta eal 
/ acid 10 c 1 | in noric 
Penne of 100 pourds|1u0 pounds) pounds of in 100 pounds) in 100 
P of fertil- | of fertil- | fertil- of fertilizer. | pounds of 
ME NY iaisks izer. izer. | fertilizer. 
— | eat | 
Guaranteed OF S2es tos | ——— 4 Sate} 
Found [ rsietreayer ORS 4.06 | 0.59 6.54 
| | | | 
a | —— | 
Guaranteed els a | ail 
Found | | 15.88 | 16.37 L2 t1560 
| | | | 
ioe | | | 
Guaranteed 1.85 9 +t | —_— 
Found 1.87 9.54 | 10.80 43 os | 0.96 | 6.84 
ee ete | ae ere = 
1 1 
Guaranteed | 2.47 i 8 ee | 
Found 2.29 | 8.03 9.22 6.89 | 0.83 | 5.44 
| rage | 
Below guarantee| 0.22 PoE | | 
Guaranteed Were 8 = 10 S| 
Found. lego. te |. (See into SaiSs.| 1.65 6.03 
| 
Below guarantee| 0.28 | Qeza | | 
| gets teas | 
| 
Guaranteed | 4 8 enest( eS 
Found [ PSnod) | ostomy) lO 10.43 | 1.20 | 5.51 
bee eae! | | 
| | a | 
Guaranteed 4 ets: | fae, CSS 
Found fo A 2h 5T | 9.90 | 9.23 | 1.10 | 5.48 
| | | | 
Below guarantee | be RES eo] | Ont, || | 
———————— ed | | 1 
| | ees er rs | 
Guaranteed 3.30 | 8 | | 10 | | 
Found [2h] Age SA. | 10.02 D8) | 0.57 | 5.63 
| | | | 
Below guarantee | 0.33 | | [ 
Guaranteed | 3.30 7 Liew 5 | 
Found 3.63 | 7.64 9.30 6.67 | 2.48 | 5.89 
| | | 
=| | a | 
| | | | 
Guaranteed Se 13 —_ | — | 
Found | 15.43 16.75 | [$2505 
| | | | | 
Renee comes etct gee ene 
Guaranteed fiaates tO) el lG. eae 9 | 
Found [i a.of-. | 6.98 | 38.61 8.95 2.47 | 5.45 
| | | 


Resutts or ANALYSES OF COMMERCIAL Frrtinizers Cor- 


MANUFACTURER. 


———_—_- 


I’. G. Underwood, 
Oneida, N. Y. 


Fr. G. Underwood, 
Oneida, N. Y. 


M. &. Wheeler & Co., 
Rutland, Vt. 


M. &. Wheeler & Co., \ 
Rutland, Vt. 


M. BE. Wheeler & Co., 
Rutland, Vt. 


—— 


M. B. Wheeler & Co., 
Rutland, Vt. 


M. B. Wheeler & Co., 
Rutland, Vt. 


M. E. Wheeler & Co., 
Rutland, Vt. 


 —  -. 


M. BE. Wheeler & Co., 
Rutland, Vt. 


M. B. Wheeler & Co., 
Rutland, Vt. 


—— 


Wilkinson & Co., 
Buffalo, N. Y. 


} 
| 
| 
} 


Revort oF tom CHupMIsSt Or THE 


tilizer. 


5 
me 
Trade name or brand. sine een. " e 
i=) 
= 
7) 
4 an 
Special pea fertilizer. Oneida. |8211 
| 
| 
—————— | 
Underwood fertilizer. Oneida. ls210 
| 
| 
—_——— are 
Corn fertilizer. Dunkirk. 3270 
Phoenix, 3693 
|\Caughdenoy. 3736 
es ee 
Electrical dissolved|Franklinville. |8297 
bone. Tully. 3660 
| 
a 
‘|Fruit fertilizer. West Winfield. |8528 
| 
| 
ad 
Grass and oats. Dunkirk. |8269 
|8659 
| 
——|—— 
High grade Orleans|Franklinville. |8296 
Co. bean manure. | 
| 
| 
Potato manure. Varysburg. 3374 
West Winfield. |8526 
Phoenix. |3694 
= —|—— 
Superior rye and|Johnstown. las00 
oats fertilizer. | 
| 
——— |—— 
‘Royal wheat grower.) Varysburg. 3373 
West Winfield. |3527 
| 
= rami; 
Eeonomical bone fer-|Cornwall. |8187 
| 
| 


New YorkK AGRICULTURAL EXPERIMENT STATION. 


LECTED IN NEw YorK STATE DURING 


129 


THE SPRING OF 1897. 


a Pounds o Pounds of 
| available | total B 
phosphoric phosphoric 


Pounds o 
nitrogen 


in 100 v4 on 
ope |100 pounds| 0 doraida! 
‘ of fertil- | of fertil- 
Wa a izer. izer. | 
| , 
Guaranteed age! ee | 
Found biZ-07) | G6Gs7Z | 10.44 | 
| | 
Below guarantee | | 0.28 | 
a Sa ee Ge 
Guaranteed eee ed ne | | 
Found 152.78 |. 6,97 ..| 10.41 
| | | 
i a 
Guaranteed | 1.64 | 8 | 9 
Found |} 1.95 | 8.94 | 10.83 
| | | 
Cine | nee HI 
Guaranteed | ——— | 18 | 15 
Found | | 15.79 | 16.66 
| | | 
ee ae arte 
Guaranteed | ——— | 10 | 12 
Found | Lif || TEGE 
| | | 
a 
Guaranteed ean eS ey ie | 
Found | | 13.22.) 13.67 | 
| | | 
See 
Guaranteed | 0.82 | 8 | 
Found | 1.03 | 8.96 | 9.88 
| | | 
ie Geer eae 
Guaranteed [.2-05:..)) -& [+o 
Found 2-56 | & | 10.81 
| | | 
| | : | 
Guaranteed 190582). 1.8 14 
Found lat | C16 || 10.85 
| | | 
ee | 
Guaranteed (,/-O.82 1/28 | 9 
Found |- 2.03 (|yn8.67 ,|,-, 9:64 
| | | 
St | 
Guaranteed [cet 2es “| pik | 8 
Found P48: || sG6282. slay: 


Pounds of 
water-solu- | 
ble potash 
in 106 
pounds of 
fertil- 
izer. 


10.43 


—— - ——_ — 


oo 


———— 


= 


water-solu- 


| Pounds of 
Pounds of |water-solu- 


in 100 pounds 


of fertilizer. 


a 


-_—<$—$$—$———————— 


ble phos- 


| ble nitrogen phoric acid 


in 100 
pounds of 
fertilizer. 


er 


ss 


—______ 


————————_ 


SS eee 


6.41 
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REPORT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


MANUFACTURER. 


Clark Fertilizer Co. 
New York City 


Williams & 


Williams & Clark Fertilizer Co. 


New York City. 


Williams & 


New York City 


Williams & Clark Fertilizer Co. 


Clark Fertilizer Co., 


New York City. 


Williams & Clark Fertilizer Co. 


New York City. 


Clark Fertilizer Co. 
New York City 


Williams & 


Clark Fertilizer Co. 
New York City 


Williams & 


& Clark Fertilizer Co 


New York City 


Williams 


Clark Fertilizer Co 
New York City 


Williams & 


Clark Fertilizer Co. 
New York City 


Williams & 


Williams & Clark Fertilizer Co. 


New York City 


Trade name or brand. 


Acorn 
phate. 


acid phos- 


Ammoniated bone 
superphosphate. 


Ammoniated dissoly- 
ed bone. 


Ammoniated bone 
phosphate. 


Carteret bone meal. 


Carteret bone meal 
with potash. 


Dissolved bone and 


potash. 


(;o0d grower potato 
phosphate. 


Iligh grade special. 


Potato, hop and to- 
bacco manure. 


Prolifie 
ducer. 


crop _-pro- 


a 
—— 
| 
| 


A 
= 
Locality where 8 
sample was taken RA 
i=} 
3 
a 
hee 
Brant. |8329 
New Scotland. |3459 
| 
<= 
White Plains. |3161 
Kingston. |38208 
| 
|_—— 
|Amsterdam. 3483 
Williamstown. |3756 
| 
a 
hie Winfield. |8525 
| 
| 
es 
Amsterdam. |8482 
| 
| 
ioe 
Saratoga. |3390 
| 
| 
a 
Brant. 3328 
Attica. 3359 
Williamstown. |3755 
|—— 
New Scotland. |3460 
Lycoming. 3708 
White Plains. {3162 
Cobleskill. 38579 
| 
Maran 
\Sidney. |8549 
| 
| 
he | 
Brant. Bool, 
New Scotland. {8461 


New YorkK AGRICULTURAL EXPERIMENT STATION. LL 
LECTED IN NEw YORK STATE DURING THE SPRING OF 1897. 
., Pounds of | Pounds of | Pounds of Ponnds of 
= repeal available total x a Haney fe Pounds of = atag sole 
in 100 (phosphoric phos pporie ble pom Ay pce Sa ble phos- 
pounds of 199 pounds|100 pounds| pounds of |in 100 pounds| in 100 
oe k of fertil- | of fertil- fertil- of fertilizer. | pounds of 
: izer. izer. izer. fertilizer. 
oe ane Rene 
Guaranteed | | 13 | 14 ———. en — 
Found | 14.84 | 15.95 | | 11.43 
| | | | 
he rsreaiaem 
Guaranteed | 2.50 | 9 | 10 2 | 
Found Peat | 8.87 (Sales te 2:19 | 1.16 | 4.83 
| | | | | 
| | | ptr ai | 
Guaranteed [PeGai | 8 | 9 2 | 
Found | St] £0.86" || 13240 2.01 | 0.62 | 3.69 
| | | | | 
Git ee. ees 
Guaranteed | 1.64 | 8 |°9 2 | 
Found [i 2ae2s-| S299 |) 11-86 Dk? | al | es 
| | | | | 
| | | = Sa | 
| | | | | 
Guaranteed |} 1.65. | ——— 14 ——_ | | ——— 
Found ees a 12.28 | 0.30 | 2.84 
| | | | | 
ia? oa | 
Guaranteed | eaea GO] [etal 3 | —-—— | —---- 
Found | 2at90. [> 4016." |-12-65 3.14 { 0.32 | 0.80 
| | | | | 
ae 
| | | | | 
Guaranteed | ——— | 10 | 14 2 |. ——— | 
Found | | 11.22 | 15.38 2.12 | 8.02 
| | | | | 
| | SS = 
| . ek 
Guaranteed |r e238 6 [vod 5 | 
Found | DOSS GAS, sueiGz Sailer 0.76 | 3.70 
| | | | | 
a ee 
| nl | | | 
Guaranteed Dn Oe ee | 8 1a | | 
Found | SIGHT S:.20) (| -0.78 6.99 | 1.59 | 3.83 
| | | | 
| | aa | 
| | | | | 
Guaranteed 0 OG ict eS Ir: 3 | 
Hound | 2.48 | -20 | 12.43 aera 0.90 elle 
| | | | | 
| | | S| | 
| | | | | 
Guaranteed [0.8257 ,6 6 ee 1 | | 
Found [ 2305 | 8.34 oc¢00:41 1.24 | 0.61 | 3.88 
| | | | | 
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Resuutts or ANALYSES OF COMMERCIAL FERTILIZERS COL- 


+ 


MANUFAOTURER. 


Williams & Clark Fertilizer Co., 
New York City. 


Williams & Clark Fertilizer Co., 
New York City. 


Williams & Lander, 
Ardsley, N. Y. 


William Woolett, 
Gloversville, N. Y. 


Zell Guano Co., 
Baltimore, Md. 


Zell Guano Co., 
Baltimore, Md. 


Zell Guano Co., 


Baltimore, Md. 
Zell Guano Co., 

Baltimore, Ma. 
Zell Guano Co., 

Baltimore, Ma. 
Zell Guano Co., 

Baltimore, Md. 


Zell Guano Co., 
Baltimore, Md. 


Locality where 


Trade name or brand. sample was taken. 


Ammoniated bone|Solsville. 
superphosphate. 


Calvert guano. Johnsonburg. 


Dilman Bros. special.|Genevya. 


Dissolved bone phos-|Hast Rush. 
phate. 

Electric phosphate. _ Johnsonburg. 
| ae 

High grade cabbage|/Geneva. 


manure. 


High grade celery|Geneva. 
manure, 


Pure bone meal. Amsterdam, 
Royal bone  pbhos-|Otto. 
phate. Amsterdam. 
Williamstown. 
[Not given. ] Ardsley. 
Bone and meat. Gloversville. 


| 


ive) 
ie 
iS 


el sg] # 


eee ct | Go | ce | Se i. 
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LECTED IN New YorK SvatTeE DURING THE SPRING OF 1897. 


Pounds of | Pounds of | Pounds of | Pounds of | Pounds of 
nitrogen available total water-solu-| Pounds of | water-selu- 
i ig cer nertepnattorle| le Delay | eee | ee pe 
Ponies 106 pounds 100 pounds) pounds of in 100 pounds ‘ in 100 
teer of fertil- | of fertil- fertil- | of fertilizer. pounds of 
, izer. izer. izer. | | fertilizer. 
Beever es ee 
Guaranteed P2477) | ——— | 20 —— | 
Found Peak. | | 20.63 | 0.41 | 0.85 
| | | 
‘Fal pa ise 
Guaranteed ess Bea Bl af | 8 2 
Found | 1.29 | 8.05 | 11.84 MSG 0.438 1.64 
| | | | | 
a | | Se —— 
| | | 
Guaranteed | | ——— 
Found | S2eS8 Vii o 2. Se wipes..GG 0.26 1.16 
Sele ae oe 
Guaranteed | 4.30 | | 13.30 SS | 
Found ) Beale | 9.89 ils 209 Fa 1.55 
| | | | | 
Below guarantee| 2.12 | | 3.41 
"= al a aaa eer eine inne ta =<: 
Guaranteed |, £2.60. 7.8 | 10 2 | 
Found (Gia | O.88" | 22.64 2.22 0.63 6.038 
| | | | 
hin ice eee 
Guaranteed 0260") 39 got 30] 
Found | 0.92 | 10.68 12.37 fe || 0.29 7.94 
oe pene 
| 
Guaranteed | 2.45 | 7 | 8 15 | 
Found | 2.65 | 7.84 | 8.85 13.50 | 2 | 6.42 
| | | | 
Below guarantee | | 1.50 | | 
| Weiter to | 
Guaranteed | ——— | 14 | 15 —— | — | 
Found | | 15.21 | 16.66 | | 12.47 
| | | [ | 
fa Src eae eae ee 
Guaranteed ee | 12 2 | —— | 
Found | | 9.80 | 14.94 2.38 | | 1.22 
| | | | 
fal oe bree ore 
Guaranteed (pe O |G | 8 6 | 
Found | 4.20 | 6.43 |. 9.49 6.30 | 2.12 | 3.42 
| | | | 
bot Clk See peel eee ee 
Guaranteed ee a tn ii 9 
Found | 3.49: | 6.67 9.63 9.19 1.96 2.87 
| | 
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MANUFACTURER. 


Zell Guano Co., 


Zell Guano Co., 


Zell Guano Co., 


Zell Guano Co., 


Baltimore, Md. 


Baltimore, Md. 


Baltimore, Md. 


Baltimore, Md. 


Trade name or brand. 


‘High grade potato 
manure. 


‘Special compound for 
potatoes and veg- 
etables. 


Special high grade 
potato and cab- 
bage manure. 


Spring meadow spe- 


cial. 


Locality where 
sample was taken. 


Perry Center. 


Solsville. 


East Rush. 


Oswego. 
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LECTED IN New York State DuRING THE SPRING OF 1897. 


Pounds of | Peunds of | Pounds of Pounds of 
Pounds of vailable total water-solu Pounds of | water-solu 
nitrogen 08 heric| phosphoric) ble otash Sater 1 | ble hos-_ 
in 100 P weld in i" anid in in 300 Blecatcigen faker acid 
pounds of 100 aieaaal 100 pounds| pounds of |in 100 pounds, in 100 
tore of fertil- | of fertil- fertil- of fertilizer. | pounds of 
en izer. izer. izer. fertilizer. 
| Secs reer ab careers 
Guaranteed ioe) [1G | 8 8 | 
Found | 2.60 | 6.81 | 9.94 9.85 0.69 2.93 
| | | 
Below guarantee| 0.65 | | | | 
ee aa | | pe 
| | | | 
Guaranteed [2.45 & fal 4 | | 
Found } 2.48) - | 1O08% i eee 4.49 | 1 Py a 8.91 
| | | | | 
opi alan are 
Guaranteed fe 2.45%)! 7 | 9 8 | 
Found pea Gs. ka eas, Ll 20 7.54 |. 1,48.) - 3:04 
| | | | | 
| | | ata 
| | | | | 
Guaranteed bb KS sADi reed. | 9 8 | | 
Found | 264.) | 11.60 Zo. ices f  Srae 
| | | | 


Il. REPORT OF ANALYSES OF COMMERCIAL 
FERTILIZERS FOR THE FALL OF 1897.* 


L. L. VAN SLYKE. 


SUMMARY. 


(1) Samples ‘collected. During the fall of 1897, the Station 
collected 270 samples of commercial fertilizers, representing 248 
different brands. Of these different brands 172 were complete 
fertilizers; of the others, 38 contained phosphoric acid and pot- 
ash without nitrogen; 7 contained nitrogen and phosphoric acid 
without potash; 28 contained phosphoric acid alone; and 2 con- 
tained potash salts only. 

(2) Nitrogen. The 172 brands of complete fertilizers contained 
nitrogen varying in amounts from 0.58 to 4.89 per cent and 
averaging 1.69 per cent. The average amount of nitrogen found 
by the Station analysis exceeded the average guaranteed amount 
by 0.16 per cent, the guaranteed average being 1.53 per cent and 
the average found being 1.69 per cent. 

In 144 brands of complete fertilizers, the amount of nitrogen 
found was equal to or above the guaranteed amount, the excess 
varying from 0.01 to 0.93 per cent and averaging 0.22 per cent. 

In 28 brands, the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.01 to 0.96 per cent and averaging 
().21 per cent. In 25 cases, the deficiency was less than 0.5 per 
cent. . 

The amount of water-soluble nitrogen varied from 0.01 to 3.81 
per cent and averaged 0.58 per cent. 

(8) Available phosphoric acid. The 172 brands of complete 
fertilizers contained available phosphoric acid varying in amount 
from 3.81 to 12.78 per cent and averaging 9.22 per cent. The 
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average amount of available phosphoric acid found by the Sta- 
tion analysis exceeded the average guaranteed amount by 0.70 
per cent, the guaranteed average being 8.52 per cent and the 
average found being 9.22 per cent. 

In 136 brands of complete fertilizers, the amount of available 
phosphoric acid found was above the amount guaranteed, the 
excess varying from 0.02 to 3.85 per cent and averaging 1.01 
per cent. 

In 36 brands, the available phosphoric acid was below the 
guaranteed amount, the deficiency varying from 0.01 to 1.86 per 
cent and averaging 0.40 per cent. In 26 cases the deficiency was 
below 0.5 per cent. 

The amount of water-soluble phosphoric acid varied from 0.65 
to 9.08 per cent and averaged 5.75 per cent. 

(4) Potash. The complete fertilizers contained potash varying 
in amount from 0.58 to 16.52 per cent and averaging 3.92 per 
cent. The average amount of potash found by the Station an- 
alysis exceeded the average guaranteed amount by 0.18 per cent, 
the guaranteed average being 3.74 per cent and the average 
found being 3.92 per cent. 

In 118 brands of complete fertilizers, the amount of potash 
found was above the guaranteed amount, the excess varying from 
0.01 to 3.59 per cent and averaging 0.46 per cent. 

In 51 brands, the potash was below the guaranteed amount, 
the deficiency varying from 0.01 to 1.74 per cent and averaging 
0.46 per cent. In 33 of these cases, the deficiency was less than 
0.5 per cent. 

In 18 cases among the 172 brands of complete fertilizers the 
potash was contained in the form of sulphate free from an excess 
of chlorides. 

(5) The retail selling price of the complete fertilizers varied 
from $15 to $40 a ton and averaged $25.25. The retail cost of 
the separate ingredients unmixed varied from $11.26 to $29.28 
and averaged $18.92, or $6.33 less than the selling price. 
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INTRODUCTION. 
NuMBER AND KINDS OF FERTILIZERS COLLECTED. 

During the entire year of 1897, we collected 1,005 samples of 
commercial fertilizers, representing 748 different brands. It is a 
matter of interest to notice to what extent dealers offer for sale 
complete fertilizers (those containing nitrogen, phosphoric acid 
and potash), compared with those containing only one or two of 
these ingredients. It is also of interest to consider the different 
forms in which incomplete fertilizers are offered for sale. The 
following tabulated statement indicates the different kinds of 
complete and incomplete fertilizers collected during the year. 


CLASSES OF FERTILIZERS COLLECTED IN 1897. 


g 
g 


of e,2 ores te Q 
a. a‘ qa elces |) Gig =a 
ia g ia ies atae | sat rae 
= @ al Bars a & | ma oe & 
co Of ek aoe ea .ie os cal 6- 
ae | as Be | 2See| eESm| 3s 
1897. es oa ee SEES Page | eo. 
of o's, oR Coan 2a Sse Soa 
Qh. isles o ba eH Ps | pans 2Eo 
co os bo Sa moe 6i|/cas TEN 
ag aes aS Arse | 8eSo8 86a 
S Son S forts I reyenS Sons 
6 ioe FQ aa) a ioe) 
Spring collection ...-.-..-.--. 0 31 3 33 32 400 
Ball-collection® -s.-2e4 -se- oe 1 28 2 7 38 172 
Total for year ....-.. 1 59 5 40 70 572 


In the spring collection, 80 per cent of the brands offered for 
sale consisted of complete fertilizers; in the fail, 69.3 per cent; 
and, during the year, an average of 76.5 per cent. Of unmixtd 
materials, phosphoric acid was offered much more largely than 
nitrogen or potash, the average for the year being about 10.5 per 
cent of all brands offered. A smaller number containing phos- 
phoric acid and nitrogen was found. It will be seen that the 
mixture of phosphoric acid and potash was quite largely used, 
averaging for the year over 12 per cent of all the brands collected. 


COMPOSITION OF FERTILIZERS COLLECTED IN 1897. 

The tabulated statement below shows the average composition 
of the complete fertilizers collected during the year, together 
with a comparison of the guaranteed composition and that found 
by analysis. 
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AVERAGE COMPOSITION OF COMPLETE FERTILIZERS COLLECTED. 


Spring; 

Nitrogen ---=--; 

Available phos- 
phorie acid. -. 

Insoluble phos- 


phoric acid... 
Potash. =< 
Water-soluble 
phosphoric 
acid 
Water-soluble 
nitrogen 


meee 


Fall: 
Nitrogen 
Available phos- 

phorie acid... 
Insoluble  phos- 
phoric acid.... 
Potash 
Water-soluble 
phosphoric 
acid 
Water-soluble 
nitrogen .. .- 


Average for year: 
Nitrogen 
Available phos- 

phorie aeid. .. 


sete ewe 


Insoluble  phos- 
phorie acid... 
BRotashees es: 


W ater-soluble 
phosphorie 
acid 

Water-soluble 
nitrogen 


PER CENT GUARANTEED. 


Lowest. 


meee we ee 


eee een we 


Highest. 


Average.| Lowest. 


2.09} 0.30 
7.63 | 0.83 
dees: I 0.10 
4.30 | 0.08 
aor 0.01 
strobes 0.20 
1.53 | 0.58 
8.52) 3.81 
Ben 0.31 | 
3.74 | 0.58 
sels 2 0.01 
karen 0.65 
7 fee ea oe 
R90) 280s, 
ae oh eee 


Highest. 


ey) 
oo 
_ 


PER CENT FOUND. 


Average. 


wo Oo -_ 


=) 


or 
“1 
or 


mb CO bb 


5.20 


ge per cent 
ndabove 
guarantee. 


Avera 
fou 
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In the following tabulated statement we give the composition 
of the different kinds of incomplete fertilizers included in our 
year’s collection. 


AVERAGE COMPOSITION OF INCOMPLETE FERTILIZERS COLLECTED. 


Average 
PER CENT GUARANTEED. PER CENT FOUND. . 
CHEMICALS AND ae 
INCOMPLETE above 
FERTILIZERS. 


guaran- 


Lowest. | Highest. ; Average.’ Lowest. ee Average. tee. 


Nitrogen in 


Dried blood...-. 12.35 | 12.35; 12.35) 13.49 | 13.49 | 13.49 1.14 
Phospboric acid in : | 
dissolved phos- 
pbates: 
Available....-..| 10 16 13.18 | 10.88 | 17.32 | 14.27 1.09 


Water-soluble ss \iscd:ccecllacensecaleseeneee 3.39 12.50 QlAD als seoeeee 


Potash in 
LCih ih peak aoreaee 11 12 11.67 11.49 14.58 12.74 1.07 
Muriate:scsn'cs 2 50 50 50 49.36 50.84 50.10 0.10 


Bone meal and 
tankage;: 
Niirogen..o-- =< - 1.35 8.20 
Phosphoric acid. 6 25 

Mixtures contain- 
ing phosphoric 


SOA. Se 7.94 3.57 0.35 


| 
| 
| 
| 
| 
Ensolublertess5-|Bcan ace asceeeeee LL Peete 0.36 4.78 DAU basen SSE 
18.50 9.40 30.09 20.28 NETS 


acid: | 
AV alables..-ss- 5 13 10.10 | 6.15 is) 35: M05 0.95 
Insolnbleket--o-cllts-s Sod aes cece eee 0.07 Gn! 57. . .2eOlee ate see 
Wititer-SOlUDIOS sul) osccs aelleos a a celleeoeeee |, 0-99 12.19 6.25 |S. 2 cate 
Potashecnaes.c- oo 1 10 8)-ats) || 1.09 9.94 3.42 0.04 


COMPARISON OF SELLING PRICE AND COMMERCIAL VALUATION. 


Giving to the different constituents the values assigned in the 
schedule on page 36 for mixed fertilizers, 14 cents a pound for 
nitrogen, 54 cents a pound for water-soluble phosphoric acid, 5 
cents a pound for citrate-soluble phosphoric acid, 2 cents a pound 
for insoluble phosphoric acid, and 44 cents a pound for potash, 
we can calculate the commercial valuation, or the price at which 
the separate unmixed materials contained in one ton of fertilizer 
having the composition indicated in the preceding table, could be 
purchased for cash at retail at the seaboard. Knowing the retail 
prices at which these goods were offered for sale, we can also 
readily estimate the difference between the actual selling price of 
the mixed goods and the retail cash cost of the unmixed materi- 
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als; the difference covers the cost of mixing, freight, profits, ete. 
We present these data in the following table, including only com- 
plete fertilizers. 


COMMERCIAL VALUATION AND SELLING PRICE OF COMPLETE FERTILIZERS. 


$43 
COMMERCIAL VALUATION OF SELLING PRICE OF ONE TON OF an aes 
COMPLETE FERTILIZERS. COMPLETE FERTILIZER, 5 2 5e %o 
1897. RBSES 
oO ne @ 
Boag 
Lowest. | Highest.| Average.| Lowest. | Highest. | ‘Average. e Seas 
< 
Spring ...-..-..| $1 80 | $34 25 | $20 17 | $15 00 | $60 00 | $28 92 $8 75 
alleeeeeees ees ie2o| 292852 Ter O2 4) ath 00) 40V00))) 925025 6 33 
Avietagerfor year; |csse- 22 |--4-1- = - SIOUG5) ete eae woes $27 70 $7 95 


In the following tabulated statement, we give a comparison of 
the selling price and commercial valuation for the various incom- 
plete fertilizers collected during the year, using the prices given 
in the schedule on page 36 as our basis of calculation. 


COMMERCIAL VALUATION AND SELLING PRICE OF INCOMPLETE FFRTILIZERS. 


SEs 
ors 
COMMERCIAL VALUATION. SELLING PRICE. a5 e 
CHEMICALS 522 
AND INCOMPLETE 82 
FERTILIZERS. & 2s 3 
wo 8 
Lowest. | Highest. | Average.; Lowest. | Highest. | Average. oe = 
< 
Dissolved phos- 
phatestcsd.ceeeee $12 43 | $19 27 | $15 90 | $11 00 | $26 50 | $16 40 | $0 50 
Kai beysccs sco cee 10 34 | 1312) 11 47) 12 00) 15007) 14 00 2 53 
Muriate of potash..| 4442 | 45 79| 4510} 3800] 4000)| 3900] *6 10 
Bone-mealand tank- 
AGOMS  2eszs Deee 16 00 | 3680| 2974! 2000] 5000| 2855! *119 
Mixtures containing 
phosphorie acid 
and potash..---. 902) 2243) 1558] 1300) 32 00| 21 04 5 46 


*Selling price less than commercial valuation. 
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MANUFACTURER. 


Armour Fertilizer Co., 
Chicago, Ill. 


Armour Fertilizer Co., 
Chicago, Ill. 


H, J. Baker & Bro., 
New York City. 


Bowker Fertilizer Co., 


Boston, Mass. 


Bowker Fertilizer Co., 


Boston, Mass. 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 


Boston, Mass. 


Bowker Iertilizer Co., 


Boston, Mass. 


Bowker Fertilizer Co., 


Boston, Mass. 


Bowker Fertilizer Co., 
Soston, Mass. 


: 
Trade name or brand. Pe Re bie: os S 
Es 
Dn 

= ah 

Ammoniated bone|Akron. [4048 
with potash. | 
| 

ree 

Bone meal. Akron. 4047 
| 

ae 

Superphosphate  of|Weedsport. [3956 
lime. | 
| 

Ke 

A. B. C. special. Port Byron. |8999 
| 
| 

Alkaline bone. Gorham. 3865 

Newark. 3988 
| 

ee 

Baldridge’s Seneca/MacDougall. |38915 
queen. | 
| 

Baldridge’s Seneca|MacDougall. \38914 
County special. | 

; RTS 

Chemung Valley spe-| Horseheads. \so44 
cial. | 

a al 

Colgrove & Vann|Willow Creek. lasze 
wheat special. ( 
| 

Dissolved bone. Wolcott. |3967 
| 
| 

|_—— 

! 

Grangers’ special. Clyde. la992 
| 
| 
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LECTED IN NEw YorRK State DuRING THE Fauu or 1897. 
Peuadaut pe cis|  ceatal |esuateoe, | Poandn of | waren woh 
tig ene | el | bg cieeeee| sooo 
pounds of 100 ds/100 ‘a 4s of lin 100 2 0 tes 
forts. |100 pomnda ed Heeat’| eal” [or Serblisee’| poseds” of 
ee izer. izer. izer. fertilizer. 
re fa ears 
Guaranteed Pa 2A Tetliys | 10 1.50 —__| 
Found (pid, OO} |. A Ged 9). =) oie 43 3.80 0.76 5.43 
| hae | | | 
ae | | a 
i: eee | | | 
Guaranteed | 2.47. | i2 | 25 —— | ———. 
Found | 3.13 | 10.64 | 25.95 | 0.39 
| | | | | 
| | | a 
| | | | 
Guaranteed | [odd | —— | —— | 
Found | | 14.41 | 14.77 | [dae 92 
— | | 
es | 
Guaranteed kee: Se bee | 15 | | 
Found | 2.22 | 6.59. | 10.19 16.52 | 1.43 | 3.16 
| | | | | 
Below guarantee| 0.25 | 0.41 | | | 
a | | a | 
| | | | 
Guaranteed P= jit | 1 se 
Found | | 10.86 | 17.08 1.20 | | 4.74 
| | | | | 
i ae a | 
Guaranteed | ——— |-14 | —— | —— 
Found | | 14 | 17.07 | | 6.49 
| | | | | 
| | | SS 
| | | | 
Guaranteed bs Oaks |el0 | 4 | | 
Found [> }O.99, i a S7,..|p 42. 64 4.11 | 0.08 7.39 
| | | | | 
| | | ot = 
| | | | 
Guaranteed [ie pecene ee co | 8 | | 
Found | 2.48 | 8.52 | 10.65 Tes. 5| 0.81 | 5.90 
| | | | | 
| | | | 
| | | | | 
Guaranteed [OST ocd | 4 | | 
Found [bP Oc | 59-48), kt. 63 4.31 | 0.32 | 5.63 
| | | | | 
eS 
| | | | | 
Guaranteed | | 18 | 15 —— | —— | 
Found | | 14.06 | 17.36 | | 7.73 
| | | | 
ies 
Guaranteed IY: 0825 bee e ho 4 | | 
Found lin 1.31 |) 8.96, | 12.51: batt 0.44 | 3.04 
| | | | | 
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| 
| 


MANUFACTURER. 


Bowker Fertilizer Co., 
Boston, Mass. 


Groveland special No. 


Trades name or brand. 


2 for beans. 


Bowker Fertilizer Co., 
Boston, Mass. | 


Bowker Fertilizer Co., 
Boston, Mass. | 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass.) 


digh grade wheat 
fertilizer. 


Hopkins’ special 


| 


Locality where 
sample was taken. 


North Sparta. 


North Sparta. 


Canandaigua. 


Humphrey & Hold- Honeoye Falls. 


ridge best grain 
phosphate. 


Humphrey & Hold-|Honeoye Falls. 


ridge best grain 
phosphate. 


Humphrey & Hold-|Honeoye Falls. 


ridge cabbage ma- 
nure. 


Humphrey & Hold-|Honeoye Falls. 


ridge dissolved 
bone phosphate. 


dumphrey & Hold-| Honeoye Falls. 


ridge standard 
phosphate. 


Kinne’s selected fer-|Ovid. 


tilizer. 


Potato manure. 


Soluble bone. 


Alton. 


Honeoye Falls. 
Penn Yan. 
Clyde. 


ttle i i 
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LECTED IN New YorK State DuRING THE FALL oF 1897. 
Pounda of | Pounds of | Pounds of | | Pounds of 
firaniio at) ECs | anal «| game: (Batndl of” lorena: 
pede phosphoric phosphoric} ble potash | water-solu- ble phos- 
ondnet acid in | acid in in 100 | bie nitrogen phoric acid 
Pp fertil- 100 pounds/100 pounds} pounds of jin 100 pounds, in 100 
Saat | of tertil- | of fertil- fertil- of fertilizer. |pounds of 
| 7 | izer. izer. fertilizer. 
Pk ees ea a 
Guaranteed eh tee leah § | 9 
Found | 0.97 | 8.28 | 10.83 4.88 
| | | | 
Fete 
Guaranteed |?) 160 - //0 | 12 | 
Found | 1.83 | 10.82 | 13.25 | 6.60 
| | | 
F ee COR Sen Oe rae Sg RES 
Guaranteed baa 10 | 11 
Found |. 1.21, (80. 250nt 22.48 7.52 
ie atl | 
Guaranteed ye | 10 | 
Found [ 1.27 | 21.19 ([°13.26 8.56 
| | | | 
Below guarantee | | | 0.37 | 
= FE ten GE eG 
Guaranteed ps | 10 | 6 : 
Found | 1.35 | 11.04 | 13.08 5.65 | 0.12 | 6.74 
| | | | | 
Below guarantee | | | 0.35 | | 
a oe 
Guaranteed | 2.25 | 7 8 
Found | 2.57 | 7.54 | 10.99 7.64 0.67 3.95 
| | | 
Below guarantee | | 0.36 | 
rc ree OR eet ae a a SS 
Guaranteed | ——— | 14 | = a 
Found | | 14.52 | 16.57 | } 12.50 
| | | | | 
pent it ls ee 
Guaranteed poi | 10 | 3 a 
Found | 1.36 | 10.83 | 12.88 2.82 0.09 7.54 
| | | | 
eS 
| | | | 
Guaranteed id ie | 2.50 
Found | 1.31. | 10.18 | 12.28 2.86 | 0.41 6.50 
|: | | 
Mies ey eee hes | a a ee 
Guaranteed L F2tZaiale Ss | 10 d 
Found |} 2.10 | 9.0@:4°13.31 4.28 | 0.89 5.03 
| | 
= | Se Sana el Ge ee ae 
| | | | 
Guaranteed | | 14 | —— —__| 
Found. | - | 14.48 |.17.22 | 5.48 
| | | 


*Potash present in form of sulphate. 


10 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS Cor- 


MANUFACTURER. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bradley Fertilizer Co., 


Boston, Mass. 


Bradley Fertilizer Co., 
Boston, Mass. 


Bradley Fertilizer Co., 
Boston, Mass. 


Bradley Fertilizer Co., 


Boston, Mass. 


Bradley Fertilizer Co., 
Boston, Mass. 


Chemical Company of Canton, 


Baltimore, Md. 


Chemical Company of Canton, 


‘Baltimore, Md. 


Potato manure. 


Pa 
oO 
p 
Trade name or’ brand. Pi a ea P e 
2 
n 
| 
Special ammoniated|Cato. 3962 
bone. 
Square brand bone}Port Byron. |s000 
and potash. 
| 
=k — 
Stockbridge vine,| Port Byron. |s098 
squash, ete. | 
| 
—= 
Yates’ special. Farmer. ss 
| 
eS 
Alkaline bone. Lockville. |3987 
Farmers’ ne w/Lockville. ne 
method. | 
| 
ee 
Fine ground bone. Fayette. 3920 
Lockville. 3986 
| 
ime 
Muriate of potash. /|Fayette. |3919 
| 
| 
——_|——_— 
Patent superphos-|Jordan. las 
phate of lime. | 
| 
Th ea 
High grade standard|East Lansing. |3815 
guano. Himrods. 3927 
| 
ne 
Kast Lansing. |3818 
| 
\ 
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LECTED IN NEW YorRK STATE DURING 


THER FAauu or 1897. 


| 
Guaranteed | 
Found | 
| 
| 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed . | 
Found | 


Guaranteed | 
Found 
| 


Below guarantee 
a -| 
Guaranteed 
Found 
| 
| 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Found | 
| 


| 


Guaranteed 
Found 


| 
| 
| 
| 


Below guarantee 


Guaranteed | 
Found | 
| 
| 


Below guarantee 


Pounds of | Pounds of | 
_ | water-solu- | Pounds of |water-selu- 
phosphoric phosphoric 


pounds,100 pounds 


Pounds of Pounds of 


ble potash | water-solu- | ble phos- 


in 1u0 ble nitrogen |phoricacid 
pounds of jin 100 pounds} in 100 
fertil- of fertilizer. [pounds of 
izer. fertilizer. 
SE staan | 
| 
1.82 | 0.31 3.54 
| 
aa 
2 | + 
2-92 32 0288 1.41 
| | 
| 
aa | 
| 
4 
6.78 3.81 | 3.59 
| 
see | 
2.50 | | 
9.62) '}r?-0192°7| " M6154 
| | 
————| | 
245) | 
11.64 2.49 me 5 3 
Fs | 
2.16 | 
2.3351) 5046 3.99 
—_—— | =— 
| 0.61 
50 | ——_— | -—-—— 
49.36 | 
0.64 | 
| | 
| 
1.50 | 
1.65 | 0.86 | 4.45 
| 
2.50 
2.49 0.92 6.48 
4 
5.43 0.01 1.32 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


MANUFACTURER. 


Chemical Company of Canton, 
Baltimore, Md. 


Clark’s Cove Fertilizer Co., 
New York City. 


Clark’s Cove Fertilizer Co., 
New York City. 


Clark’s Cove Fertilizer Co., 
New York City. 


Clark’s Cove Fertilizer Co., 
New York City. 


Clark’s Cove Fertilizer Co., 
New York City. 


Cleveland Dryer Co., 
Cleveland, Ohio. 


E. Frank Coe Co., 
New York City. 


KE. Frank Coe Co., 
> New York City. 


E. Frank Coe Co., 
New York City. 


E. Frank Coe Co., 
New York City. 


Locality where 


Trade name or brand. sample was taken. 


Special wheat, corn|Hast Lansing. 
and grass mixture. 


Fayette special No.2.|MacDougall. 


Good acre potato,hop| Wallington. 
and tobacco grow- 
er. 


Seneca Co, special. |MacDougall. 


Triumph bone an 
potash. ' 


East Lansing. 


Unicorn ammoniated Wallington. 
superphosphate. 


Forest city ammoni- Cato. 


ated superphos- Bergen. 
phate. 
: = 
Alkaline bone. Aurora. 


Ammoniated bone Aurora. 
special superphos- 
phate. 


Ammoniated dissolv- Canandaigua. 
ed bone. 


Original ammoniated Batavia. 


dissolved 
phosphate. 


bone 
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LECTED IN New YorRK STATE DuRING THE FALL oF 1897. 


Pounds of | ounds of | Pounds of | Pounds of Pounds of 
nitrogen available total | water-solu- | Pounds of | water-solu- 
in 109 |PBosphoric phosphoric| ble potash | water-solu- | ble phos- 
Onndatas acid in acid in in 100 ble nitrogen | phoric acid 
Pp ferti]. |100 pounds|100 pounds; pounds of jin 100 pounds) in 100 _ 
oN. of fertil- | of fertil- fertil- of fertilizer. |pounds of 
ies izer. izer. izer. | fertilizer. 
| | | aorta ac | 
Guaranteed aOrs2 ~(.S [esis 2 | | 
Found | 1.32 | 10.09 | 15.89 1-46 | Weis | 4.97 
| | | 
Below guarantee | 0.54 | | 
a stot, 
Guaranteed | | 12 5 [SS 
Found | | 12.72 | 15.66 4.92 | | 7.02 
| | | | 
ere ae || 
Guaranteed PPL hem os 3 
| 3.24 0.43 3.02 
Found | 2.14 | 9.13 | 13.66 
Guaranteed idee? (iawn 4 | 
Found VL OLot | 1087s * | Haus 3.40* 0.50 | 4.78 
: | | | 
Below guarantee | | | 0.60 | 
a el [ad 
Guaranteed | LO | 12 | —— | 
Found | | 9.81 | 12.16 2 | |) age 
ea eee 
Guaranteed | 1.85 | 8.50 | 10 2.25 | 
Found be Pe Od eee ela) ale Oe diepsalas | 0.59 | 4.97 
| | | | 
Below guarantee | | 0.44 | | 
ee meee ere eee emcee ee 
Guaranteed LE Goy ee ARS: 1 | | —— 
Found FPA se" | 8Sso5e 0-67 137 POEs |) Pett 
| | | | | 
eee as 
Guaranteed (pan 9 aa 1.85 
Founa | 1.43 11.06 | 18.41 2.03* 0.69 8.21 
| | | | 
| | | | 
Guaranteed fp 2eee eS | 10 3 | 
Found Peat ee Sol | 42.28 3.28* 0.66 6.98 
anitae 
Guaranteed fj wtberarvney| ak, | 2.25 | 
Found [, debe |) 9258) [712245 2.75* 0.91 6.55 
| | | | 
Below guarantee | lee OeAiey | | 
i ee ae 
Guaranteed (p25 ea | 2.25 | | 
Found alsa ||) eeSs 9) ease) 3.28* Ve, | 6.88 
| 


*Potash present in form of sulphate. 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 
: F Locality where = 
MANUFACTURER. Trade name or brand. sample was taken. | % 
5 
| n 
: : | 
Crocker Fertilizer & Chemical)/Acid phosphate. Morganville. |4038 
Co., Buffalo, N. Y. | 
: | 
= = —. me 
Crocker Fertilizer & Chemical|Allis’ barley special.|Clifton Springs. |3868 
Co., Buffalo, N. Y. | 
| 
wr 
Crocker oe & Chemical|Allis’ wheat special.|Clifton Springs. |8°67 
Co., Buffalo, N. Y. | 
| 
=| SS 
Crocker Fertilizer & Chemical|/Blood and animal!Gasport. |4055 
Co., Buffalo, N. Y.| matter. | 
| 
Crocker Fertilizer & Chemical|Complete wheat fer-| Memphis. 3858 
Co., Buffalo, N. Y.| tilizer. | 
| 
on, ; a 
Crocker Fertilizer & Chemical|Dissolved bone phos-|Auburn. |38842 
Co., Buffalo, N. Y.| phate. | 
| 
eT a eae 
Crocker Fertilizer & Chemical|Dissolved bone and|/Auburn. |8840 
Co., Buffalo, N. Y.| potash special. 
eee a -———|——— 
Crocker Fertilizer & Chemical;Dissolved rock. Penn Yan |8934 
Co., Buffalo, N. ¥. | 
| 
Crocker Fertilizer & Chemical) Eshelmann’s special] Clarence Center.|4050 
Co., Buffalo, N. Y.| wheat. | 
| 
. ac: |. 
Crocker Fertilizer & Chemical|)Grain and grass|/Auburn. [3843 
Co., Buffalo, N. Y.| grower. | 
| 
eG me. 
Crocker Fertilizer & Chemical Grain and grass)/Auburn |3844 
Co., Buffalo, N. Y.| grower. 


New YorkK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN NEw YorK STATE DuRING THE FALL oF 1897. 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Pounds of 
nitrogen 
in 100 


aci 
pounds of 108 pounds 


fertil- 
izer. 


Pounds of 
available 
phosphoric 

d in 


of tertil- 
izer. 


total 


acid i 


izer. 


Pounds of | Pounds of 


water-solu- 


phoeuiioric ble potash 


in 100 


fertil- 
izer. 


oO 
oO 


Pounds of 
water solu- 
ble nitrogen 


100 adits pounds of jin 100 pounds 
of fertil- 


of fertilizer. 


0.04 


Pounds of 
water-solu- 
ble phos- 
phoric acid 
in 100 
pounds of 
fertilizer. 


| 
| $8285 
| 
| 
as 


et 
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RESULTS oF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


Fy 
a 
‘ = Locality where 
MANUFACTURER. Trade name or brand. sample was taken. | = 
o 
= 
mM 
| 
Crocker Fertilizer & Chemical Ground bone meal. |Auburn. . lease 
Co., Buffalo, N. Y. 
| 
——_—_|—— 
Crocker Fertilizer & Chemical)/Hanlon Bros. special)/Medina. |s056 


Co., Buffalo, N. Y.| fertilizer. | 


Crocker oo & Chemical|)High-grade ammoni- MacDougall. bo1s 
Co., Buffalo, N. Y. ated wheat special. 


SS SS 


Crocker Fertilizer & Chemical|Landon’s’ dissolved'!Poplar Ridge. lagoa 
Buffalo, N. Y.| bone with potash. | 


Crocker Fertilizer & Chemical|/Phosphoric acid and/Auburn. 3841 
Co., Buffalo, N. Y.| potash. | 

|—— 

Crocker Fertilizer & Chemical|Potash salts. Morganville. |4039 
Co., Buffalo, N. Y. | 
| 

es S| 

Crocker Fertilizer & Chemical/Pure ground blood. |Gasport. ls054 

Co., Rrifalo, N. ¥. 


— 


Crocker Fertilizer & ChemicaljSpecial high-grade|Poplar Ridge. lasoa 


Co., Buffalo, N.Y.| ammoniated phos- | 
phate. | 

Crocker Fertilizer & Chemical|Special high-grade|Clyde. |s990 
Co., . Buffalo, N. Y.| wheat fertilizer. | 
| 

ieee 

Crocker Fertilizer & Chemical|Special wheat. East Bloomfield.|3951 
Co., Buffalo, N. Y. | 
| 

ha 

Crocker Fertilizer & Chemical|Special wheat grow-|Weedsport. |3960 


Co.. Buffalo, N. Y.| er. | 
| 


—_— 
a odee 


New York AGRICULTURAL EXPERIMENT STATION. 153 
LECTED IN New YorK StTatTH DurRING THE Fatt or 1897. 
Pounds of | Poundsof| Pounds of Pounds of 
a ibed available | | cata i apie Pounds of water adit 
in 100 phosphoric phosphoric} bie potash | water-solu- | ble phos- 
asot | acid in | acid in in 100 ble nitrogen | phoric acid 
La rere 100 pounds 100 pounds! pounds of |in 100 pounds| in 100 
of fertil- | of fertil- fertil- of fertilizer. |pounds of 
izer. izer. izer. izer. hasan fertilizer. 
Pe be rw |e 
Guaranteed je Z | | 25 ———— — 
Found | 1.84: | | 30.09 0.21 | 
a | | 
Guaranteed 170.82 } 10 8.10 | 
Found | 0.96 | 10.49 12.51 7.47 0.64 7.05 
| | | 
Below guarantee | | | 0.63 | | 
~<a 2 a a Te Bl Se me Go 
Guaranteed | 0.82 | 10 | 4 
Found | 206.) OsT Er oad G4 4.19 0.39 7.65 
a — 
Guaranteed pene Pig eta Cea ee 
Found | PROT) 108s 1.46 | | 5.41 
| | | | | 
Below guarantee | { 0.23 | 0.54 | 
ae | | aa 
Guaranteed | = || ue eet 5.40 —. 
Found | P2117 dS 29 4.63 | | 7.81 
| 
Below guarantee | | 0.77 
SME ta bot Pe er he 
Guaranteed | ——— | ———- | ————- 50 —-— —_——— 
Found | | | 50.84 | | 
| | | | 
| | | ca oe | 
| | | | | 
Guaranteed lasso. a el 
Found | 43.49) | | | | 
| | | | | 
Wee ee cs | 
Guaranteed fee IGA | 18 9 3 | 
Found [abs tste || tejpalee 10.57 4.07 0.15 | 5.48 
—_—— — 
Guaranteed be Oo pO 5 | 
Found | Szentais) « ||) Aan 10.93 3.30 1.33 7.66 
| | | 
Below guarantee | | | 1.70 
Scan | | ——— 
Guaranteed fet GHasies | 3 
Found { (2.09: 8.50 | 9.68 2.84 0.05 5.65 
| | | | 
Fi oe oe a es ee ee 
Guaranteed eae | &8 | 9 3.25 
Found [p24 “TO. 76a) pl. 04 5.86 0.14 6.30 
| | | | | 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


Pe 
@ 
2 
a a Locality where a 
MANUFACTURER. Trade name or brand. sample was taken. | 2 
= 
a 
7) 
| 
Crocker Fertilizer Co., Tompkins County|East Lansing. /|3819 
Buffalo, N. Y.| guano special. | 
| 
Ze 2 FAM) 
Crocker Fertilizer Co., Toynbee Bros. spe-|/Bowmarsville. |4052 
Buffalo, N. Y.| cial wheat and rye. | 
| 
| 
Crocker Fertilizer Co., Vegetable bone su-|Gasport. 4053 
Buffalo, N. Y.}| perphosphate. 
Crocker Fertilizer Co., Websterammoniated! Webster. |4013 
Buffalo, N. ¥.]| superphosphate. | 
] 
Z i oa 
Crocker Fertilizer Co., Webster high-grade|/ Webster. |4014 
Buffalo, N. Y superphosphate. | 
| 
SS 
Crocker Fertilizer Co., Yates special fertil-| Farmer. |3883 
Buffalo, N. Y.| izer. | 
| 
E. A. Cross, King superphos-|Hilton. |4062 
Hilton, N. Y.} phate. | 
| 
EK. A. Cross, Queen superphos-/Hilton. |4061 
Hilton, N. Y.} phate. | 
| 
ee ———— Ne 
KH. A. Cross, Parma — superphos-|Hilton. |4060 
Hilton, N. Y.| phate. | 
| 
Cumberland Bone Phosphate/Bone and potash. Ithaca. |3820 
Co., Portland, Me. | 
| 
= a) eS ee a3 
Cumberland Bone Phosphate|Concentrated phos-|North Rose. |3977 


Co., 


Portland, Me. 


phate. | 
| 


New YorK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN New YorxK Strate DuRING THE FALL OF 1897. 


Bands of |eeuaaeer | Hoan acot |: Founda ot 
eet phosphoric|phosphoric| ble potash 
sine Mining acid in acid in lu 100 
sak i of /100 pounds|100 pounds 
ertil- | of fertil- | of fertil- | — fertil- 
AEE s izer. izer. izer. 
aS = 
Guaranteed ak 035 5 |e 9 10 2.50 
Found et e2G i) bo OO: lho. Os: 2.17 
| | | 
Below guarantee | | | 0.33 | 
eee SS 
Guaranteed Dep aires ol ic hOe | 3 | 
Found Oct oligo. (Oy) | kOst2 4.47 | 
| | | | 
Below guarantee| 0.26 | 0.30 | | 
a na ee a ee 
Guaranteed | 5 | 6 | = 5.94 | 
Found | 4.89 5) SOLO0" ole se2 6.87 | 
aan | 
Guaranteed Jo BUSPIO || Me: | 4 
Found [tesO OS. | silse4 3.37 
| | 
Below guarantee | | 0.63 | 
_ A a e aaee 
Guaranteed | 1.85 [ess | 4 
Found Peele?) Ss23 a S6 4.08 
| | | | 
isaee S0aee ik ae Aaeeee, 
Guaranteed el On meee | 2.50 | 
Found fT 20 a sOs62) ka so2 2.76 | 
Cae oe | 
Guaranteed PiZ.an 3S | 10.25 3.40 | 
Found eae abcde | | ShO vat 3.80* 
| | | 
Below guarantee | | 0.63 | | 
| | | Sere 
Guaranteed ee | 38 | 10 3 | 
Found [Sedan iegtaad. | tO. 2 3.81 | 
| | | | 
Below guarantee | |- 0.73 | | 
ae ee | 
Guaranteed [i asGo. a8 | 9.50 3.20 | 
Found [fy eGo: ss 44 | 10537 3.42 | 
| | | | 
ice: Soe ee ee 
Guaranteed | —— | 8 | 10 2.50 | 
Found | ee | 10.70 2.48 | 
[elt | 
Guaranteed [Poar2O = 38 | 10 a 
Found | 3.28 | 7.83 | 10.25 6.51 | 
| | | 
Below guarantee | | | 0.49 


Pounds of 


Pounds of |water-solu- 


water-solu- 


ble phos- 


ble nitrogen |phoric acid 


pounds of jin 100 pounds 


«f fertilizer. 


0.27 


0.34 


IL Zi 


0.08 


0.38 


1.45 


0.99 


| 
| 
| 
| 
| 
| 
| 
| 


in 100 
pounds of 
fertilizer. 


-1 


6.04 


5.63 


7.46 


3.78 


3.21 


4.22 


8.32 


*Potash present in form of 


sulphate. 
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MANUFACTURER. 


Cumberland Bone 
Co., Portland, Me. 


L. B. Darling Fertilizer Co., 
Pawtucket, R. I. 


Detrick Fertilizer Co., 
Baltimore, Md. 


Detrick Fertilizer Co., 
Baltimore, Md. 


Detrick Fertilizer Co., 
Baltimore, Md. 


Detrick Fertilizer Co., 
Baltimore, Md. 


Louis EF. Detrick, 


Baltimore, Md. 


W.S. Farmer & Co., 


Baltimore, Md. 


W.S. Farmer & Co., 


Baltimore, Md. 


Carlton G. Fisher, 
Darien Center, N. Y. 


Geneva Coal Co., 
Geneva, N. Y. 


Phosphate! Superphosphate. 


3 
Trade name or brand. ee ee 3 5 
oes 
& 
R 
[a 
North Rose. |8976 
Animal fertilizer. Moravia. [8832 
‘ » | 
——— SS 
! 
Ammoniated bone Rochester. [4010 
phosphate. | 
| 
Tac am 
Imperial compound. | Rochester. |4009 
Potato fertilizer. Rochester. |4011 
; | 
| 
fn 
{Soluble bone phos-|Rochester. [4012 
phate and potash. 
ee 
iXXTRA acid phos-|Poplar Ridge. lagoe 
phate. | 
| 
Clyde brand. Hast Lansing. {38812 


Harvest queen phos-|Hast Lansing. last 
phate. 


Reliance brand. Darien Center. (4083 


Dissolved bone and Geneva. lso11 


potash. 


New YorK AGRICULTURAL EXPERIMENT STATION. 157 
LECTED IN New York Strate DuRING THE FALL oF 1897. 
| Poundsof | Pounds of| Pounds of Pounds of 
eal available eat ‘ San cane Pounds of a aan 
in 1090 |Phosphoric phosphoric ble potash | water-solu- | ble phos- 
onnn oT Uret ina pened? Ca ae 
fertil- of Fortil- of Fertil: fertil- of fertilizer. = d f 
1zer r e : -|pounds o 
2 izer. izer. izer. fertilizer. 
re: ec ee | 
Guaranteed Late Oba il By 6 | S10) Poles 
Found [2221 [28.98 | L.a7 Z 0.48 4.87 
| | | | 
tap eoesa perce 
Guaranteed PioeeO. jae 10 4 
Found | 3.43 | 7.22 | 13.56 4.44 1.23 | 2.83 
| | | | | 
| | | = | 
Guaranteed" Ladeso | 32 | 11 1 
Found | 2335 | S94 | 11°58 1.13 0.33 4.98 
| | | | 
5 cae ae geo PR | 
Guaranteed LOes2 jo | 10.50 1 
Found | 0.90 | 8.92 | 11.25 1.20 0.23 | 5.21 
| | | | 
3g Wp Sa) | RT DORE E AS ES 
' Guaranteed | 2.06 | 8 9 4 | 
Found | 2.02 | 8.62 | 10.62 4.34 0.72 4.84 
| | | | 
oa oo | ae a, | 
Guaranteed | 0 ee! 2 — 
Found | | 9.82 | 15.88 2.42 | 4.08 
| | | | 
elo: eee ape eam | 
Guaranteed | —_—— || 14 | 14.75 ——_ | — ] 
Found | | 15.58 | 16.50 | | 12 
ei eee aes 
Guaranteed | 0.82 | 9 | 10 2.50 | 
Found be O2St. | 59.61 . | tO. 24 1.83 0.23 6.81 
| | | 
Below guarantee | | | 0.67 | 
SS ae ees ee 
Guaranteed | Ee 2s LO | 2.50 
Found |, tet9: S| 3-64 |-10.61 2.30 0.438 7.24 
| | | 
Below guarantee | | 0.36 | 
a 
Guaranteed [ahs Gee |e pea 2 
Found | oie tert| @.00/n | bhezes 2.35 0.58 5.58 
| ie | | | 
(eh ie) (2d a een] semana | 
Guaranteed | | 18 3 ——_ 
Found | | 15.06 | 15.18 3.15 11.76 
| | | | 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. Trade name or brand. sitipie canoes ae 
°o 
@ 
a 
‘ | 
Geneva Coal Co., Dissolved bone phos-|Geneva. he73 
Geneva, N. Y.| phate. 
‘ -————_|——- 
Geneva Coal Co., | Early trucker for/Geneva. 3875 
Geneva, N. Y.| onions. 
| 
= os ean aa 
Geneva Coal Co., Harvest king. Geneva. |3910 
Geneva, N. Y. | 
| 
= os ae 
Geneva Coal Co., . Mortgage raiser. Geneva. |3872 
Geneva, N. Y. | 
| 
ee | ee a 
Geneva Coal Co., New York standard|Geneva. [3869 
Geneva, N. Y.| wheat grower. | 
| 
a || | | a 
Geneva Coal Co., Oats and barley spe-|Geneva. |38870 
Geneva, N. Y.| cial. | 
| 
ee pas 
Geneva Coal Co., Reclaimer animal|/Geneva. |8871 
Geneva, N: Y.| bone fertilizer. | 
| 
| | Ty, aaa 
Geneva Coal Co., Standard corn and |Geneva. [3874 
Geneva, N. Y.|} potato manure. | 
| 
=o a 
Great Eastern Fertilizer Co., (General wheat spe-|Union Springs. |8793 
New York City.| cial. Oakfield. |4035 
| 
SS es | 
Great Eastern Fertilizer Co., Northern corn spe-|Jordan. |3853 
New York City.}| cial. | 
| 
— eee Fa aan Peaaegs| 
a ©. eral Black diamond gua-|Marmer. |8880 


Farmer, N. ¥.| no. 


New YorkK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN New YorRK Strate DURING THE FALL oF 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed. 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
izer. 


oo 


——_—_—_— 


ft 


water-solu- 


in 100 
pounds of 
fertil- 
izer. 


Pounds of | Poundsof | Pounds of 
available total 
acid in acid in 
100 pounds|100 pounds 
of fertil- of fertil- 
izer. izer. 
| 
| | 
14 | 15 
| 15.35 | 16.02 
| | 
| eo 
tater | 
D AGeek: > '|fvS2oG 
| | 
| | 
reer aca 
| 
pao 
| 9.57 10.89 
| 
| 
| 
| 10 
| 10.46 125 
| 
= 
| 
| 9 
ere. 11.02 
| 
(SSS 
| 
| 8 
| 9.36 10.38 
| 
al 
| 
| 9 
| 10.15 14.16 
| 
| 
| 
eer 
(ZO | LOOT 
| 
—— a 
| | 
| 8 | 
| 9.69 | 11.88 
| | 
erase | 
| | 
| 8 | 9 
| 9200. | 13.51 
| | 
on 
| | 
bad | 
| -9904- | 12.20 
| | 


Pounds of 


phosphoric|phosphoric| ble potash | water-solu- 


ble nitrogen 
in 100 pounds 
of fertilizer. 


1.65 


0.53 


0.68 


Pounds of 
water-selu- 
ble phos- 
phorie acid 
in J0U 
pounds of 
f.rtilizer. 


11.06 


5.24 


| 
| 


*Potash present in form of sulphate. 
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REPORT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS CoL- 


MANUFACTURER. 
Ira C. Hall, 
Farmer, 
Ira C. Hall, 
Farmer, 
Ira ©. Hall, 
Farmer, 


J. S. Hewitt & Sons, 


Locke, 


J. S. Hewitt & Sons, 


N. 


Locke, 

CrCreEricks: 
Penn Yan, 

C. C. Hicks, 
Penn Yan, 

CAC eeEicks: 
Penn Yan, 

Om Om Eicks; 
Penn Yan 

C. C. Hicks, 
Penn Yan, 

C. C. Hicks, 


Penn Yan, 


ial 
oO 
2 
Trade name or brand. pe eee de 5 
z 
| a 
| 
Home rule. Farmer. [38882 
xe | 
| 
= pa 
Seneca chief. Farmer. [38881 
Y¥: | 
| 
Special wheat grow- Farmer. j3879 
Ya) tack: | 
; | 
Cayuga Co. pride Locke. |8828 
Y.| fertilizer. | 
a z pe: 
Special grain and|Locke. |38827 
. Y.| (grass fertilizer. | 
ve ie 
Cook’s special. Penn Yan. |3929 
VG | 
ee 
Guaranteed animal) Penn Yan. [3931 
. Y.| bone fertilizer. 
| 
Ontario wheat spe-|Penn Yan. [8943 
- ¥.)? lal, | 
= 
Prolific fertilizer. Penn Yan. |8932 
Y. | 
| 
Soluble bone. Penn Yan. |8933 
%. | 
Standard guano. Penn Yan. |3980 
X 


New YorK AGRICULTURAL EXPERIMENT STATION. 161 
LECTED IN New YorK State Durine THE Fay or 1897. 
| Poundsof Pounds of| Pounda of Bounds 
E Euenaerc available total — water wold Pounds of f arate 
J ai ine phosphoric phosphoric) ble petash water-solu- | ble phos- 
“4 mandates acid in | acid in in 100 | ble nitrogen phoric acid 
. Pp fertil. |! pounds/100 pounds) pounds of |in 100 pounds in 100 
izer of fertil. | ef fertil- fertil- of fertilizer. pounds of 
4 ; 1zer. izer. izer. | fertilizer. 
a a | | eae 
te | : 
i Guaranteed 0.83 | 9 (== 2.50 —_—— 
' ‘Found 0.96 | 9.46 | 10.72 2.63 0.46 | 6.Bi 
i: | | | 
| (nan eee | 
: | al | 
a Guaranteed becdbeteey [je 4 | | 
é ound [eas (2 SUSi 13.44 4.33 0.78 | 7.41 
fd 
te | | | | 
a 
rd Guaranteed fe aGa 9 ~-—- 2 | cep s 
: - Found } aboletss me aS Gal 11.06 2.27 | 0.69 | 7.04 
| | | 
ae =o 
6 | | | | 
Guaranteed asso, ("3 9 4 | | 
Found prt 8S |) SR6S™ | i2eat 4.16 Cette | 6.81 
| | | 
reat | re eae es a es | 
Guaranteed EMO ea [3 hg 4 | 
Found | DOSS | Oo 10P a AOL 46 4.14 | 0.26 |} 6.138 
| | 
"ee eg a ESS 
Guaranteed P0582)" ss 4 | | 
Found | O380" |, SisSe | 10247 4.27 0.45 | 6.73 
| | | | 
"ae Seah) (Sea ae | 
Guaranteed On es Mea 4 et tee 
Found (2.06 | S299" | a403 4.27 -| 0.83 | 1.52 
| | | | | 
2s ee 
Guaranteed [Pad dG ha | 5 | | 
Found | eeO2on EEO: | MOG 5 0.90 | 8.68 
| | | | | 
eS Esra | <a eee eae | 
Guaranteed | “OLS255( 20 | 8 | | 
Found | 0.83 | 10.63 | 11.58 Silt) | 0.54 | 8.12 
nee — 
—— | Bs A a et eae nai 
Guaranteed | == || Le =) = —_—— — 
Found | | 13.72) | 16.52 | | 9.78 
| renter | | 
Below guarantee | |. 0. | 
"Sr ee a 
Guaranteed irae! Coea7. | | 3 =| | 
Found | DAD | EO 2OK a |e 2a) 3.09 | Dsgale. || 8.42 
| | | | 
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REPORT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL Frrritizers Cor- 


MANUFACTURER. 


Lazaretto Guano Co., 
Baltimore, Md. 


Lazaretto Guano Co., 
Baltimore, Md. 


Lazaretto Guano Co., 
Baltimore, Md. 


Liebig Manufacturing Co., 


Carteret, N. J. 


Liebig Manufacturing Co., 


Carteret, N. J.| 


Liebig Manufacturing Co., 
Carteret, N. J. 


Liebig Manufacturing Co., 


Carteret, N. J. 


Lister Agr’] Chemical Works, 
Newark, N. J. 


Lister Agr’] Chemical Works, 


Newark, N. J. 


Locke Fertilizer Co., 
Locke, N. Y 


Loeke Fertilizer Co., 
Locke, N. Y. 


| z 
| Trade name or brand Locatity where 2 
i : "sample was taken, =F 
| | sped 
= 
7) 
| | | 
Alkaline dissolved Bergen. 14045 
bone phosphate. | 
| | | 
rw | | 
‘Dissolved bone and|Bergen. 4046 
| potash. 
[eS Prcees (whee a 
| 
New York Standard Bowmansviile. |4051 
ly No.2. (ms | 
| 
| 
‘Dissolved bone. Moravia. 3830 
| 
le ae 
High-grade bone and|Union Springs. |38796 
potash. 
Standard phosphate. |Union Springs. |8795 
| | 
'T. & F. bone and pot-|Moravia. [8829 
| ash: | 
| 
Animal bone and pot-|Pittsford. |4001 
ash No. 2. | 
| 
re 7 
Pontius’ ammoniated|Kendaia. 3892 
dissolved bone and | 
potash. | 
eee | Sr om 
Farmers’ favorite. |Locke. |8824 
| 
| 
— ages ee 
ull value animal|Locke. 3825 


bone. 


4 SS are ae Saal | don ae 
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LECTED IN New YorxK State DurInG THE FALL oF 1897. 


Pounds ob Pounds of | Pounds of | Pounds of | Pounds of 


nitroze available total | water-solu-| Poundsof  water-solu- 
ai taae phosphoric|phosphoric| ble potash | water-solu- | ble phos- 
is of | acid in | acid in | in 100 | ble nitrogen | phoric acid 
EE oF \100-pounds|100 pounds) pounds of |in 100 pounds, in i100 
: i of fertil- | of fertil- fertil- | of fertilizer. | pounds of 
oak izer. | izer. izer. | fertilizer. 
= eo na ie eee ee 
Guaranteed | 18 | pes | :——— _ | 
Found | | 15.33 | 15.53 | 3.04 | LZ £9) 
| | | | 
ae er 
Guaranteed | | 10 SaaS 2 — | 
Found Vin La EAC Say Dai 2.24 | | 8.01 
| | | 
| | Fj ivr “| lee 
Guaranteed Pi2s: ||) 10 | 3 | ——— | 
Found 1.31 | 10.35 | 11.17 BAG OPO See 
| | | | 
aa ae | 
| | | | 
Guaranteed (le | ee ae ee | 
Found | 16524), | 27.27 | | 12.46 
, = = 
= | 
Guaranteed i ———— |p L0 | 5 | ——— | = 
Found | 13.12 | 15.41 4.19 | | 2.84 
| | | | 
Below guarantee | | 0.81 | 
eee a | 
Guaranteed ned 2e dO | — 2.50 | | 
Found |e SS [ Te1S- | 14.08 2.32 OMS” pI 1.03 
| | 
—— —— | 
| | | | | 
Guaranteed | ae || a 5 ——_ | 
Found | | 15.46 14.94 6.19 | 10.04 
| Is | 
a 
| 
Guaranteed eae 10 3 —— | 
Found | [) 9270" | 10:42 oo) BOE. | | 385 
| | | | | 
| mae Se rat | 
| | 
Guaranteed | 0.82 8 4 | | 
Found {ial 8.76 yi) 10.4004) ) :3.87*5| 0.60 | 6.62 
| | 
os a | 
Guaranteed (et 235s [alo | 3 | | 
Found fy AoS7 ~ NetOs26) 2| 12.21 Cite amr i aie me SEC) 
| | | | 
ae | |__| 
| Bo | | | 
Guaranteed pe, eere Sy el Ae, | 4 | | 
Found pepe dOr yy kl Ose Stas 77 4.18 OoTG, a 7.56 
| | | 


*Potash present in form of sulphate, 
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REPORY OF THE CUPMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


| 4 
| | 
= TAA OST BP | op 5 Locality wh 
MANUFACTURER. | Trade name or brand. sample sa ee ecy 4 ec 
3 
| oS 
| R 
= - = ait 
Locke Fertilizer Co., \Good enough fertil-|Locke. |8823 
Locke, N. Y.| - izer. | 
Le 
Z owe a > Se 
Locke Fertilizer Co., Imperial superphos-|Locke. |3826 
Locke, N. Y.| phate. | 
| 
Bo — = 
Lowell Fertilizer Co., Animal brand. Gorham. |3907 
Lowell, Mass. 
zsiakis 3D ee 
Lowell Fertilizer Co.. Bone fertilizer for|Gorham. |3908 
Lowell, Mass.| corn and grain. | 
| 
—_ | =e a 
Lowell Fertilizer Co., Empire brand. Moravia. [8831 
Lowell, Mass. Gorham. |3906 
| 
Se eae ae —|——— 
Lowell Fertilizer Co.. Fruit and vine. Manchester. [8922 
Lowell, Mass. . | 
| 
Frederick Ludlam, 
New York City.,;Acid phosphate. Skaneateles. |3851 
| 
| 
ah we ae 
Frederick Ludlam, Cereal brand. Moravia. [8837 
New York City. 
Frederick Ludlam, Dragon’s tooth) Moravia. [8838 
New York City.| brand. | 
| 
Pee aes : AL oe 
Frederick Ludlam, P. G. brand. Moravia. |3836 
New York City. ih 
| | 
me meshes Se -—_—_|—— 
Maryland Fertilizing and Manu-|A. E. fertilizer. East Lansing. [8817 
facturing Co., Baltimore, Md. Fairport. |4021 
| 
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LECTED IN New YorK State Durine THE FALL or 1897. 


Pande of | Pounds of | Pounds of | Pounds of 


| Pounds of 


f available total water-solu-| Pounds of |water-solu- 
nitrogen | hosphoric phosphoric! ble potash | water-solu- ble pbos- 
an ae f |. acid in | acid in in 100 ble nitrogen |phoric acid 
ssi l oF /100 pounds|100 pounds| pounds of |in100 pounds, in 100 
eee 2 of fertil- | of fertil- fertil- | of fertilizer. | pounds of 
‘ izer. izer. izer. | fertilizer. 
<a | | | a | 
| | | | 
Guaranteed [pense |: eo | 4 
Found Red 86 O38 FAG 79 4.27 0.88 7.61 
| | 
ay eee es 
Guaranteed Kaiti 8655 j9¢| nD | 2 | 
Found ie GS] LO. 32. |) i 46 2.21 | 0.77 7.3 
| | | | 
a Meee fare. | 
Guaranteed eS -t6ie «9 | 4 
Found p=2.49 | Saf | 10279 3.90 IL Dae sf 6.39 
| eros fl 
et ieee oe 
Guaranteed [h65-.| 8 | 2 3 
Found a6 COS) S90 4.22 0.838 3.31 
| | | | 
e ocr a 
Guaranteed Ieee lh at | 2 sSaesse 
Found [ase 7k |, oat Peel 0.78 | 4.96 
| | | | 
pes | 
Guaranteed ere ae ee | | 6 
Found eh 2? | Baer ee rs] Ps eg 6.54* 0.84 5.40 
| | | | 
sor ya SRN ee 
Guaranteed Va | | 15 nae T SS 
Found | | 15.32 | 17.50 [ees 
| | | | | 
5 ee | 
Guaranteed epOsise" LAs | 10 1 | 
Found | 0.90 | 9.25 | 14.36 Lb 0.23 3.62 
| | | 
| | | ae aes 
Guaranteed- | 3 akg | 7 | < 
Found M3 U0 oy (fee 4 9 6.79 1.55 8.71 
| | | | 
Below guarantee | | | 0.21 | | 
Ee Soe | 
Guaranteed eS [peel 6 ——— 
Found | 11.29 | 138.54 4.96 | 7.25 
| | 
Below guarantee | | | 1.04 | 
a oe 
Guaranteed (= || © | Bie Ui |) OR 
Found | fei aa 2.68 | 7.38 
| | | 


*Potash present in form of sulphate. 
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ReEesuutts or ANALYSES OF COMMERCIAL 


REPORT OF THE CHEMIST OF THE 


Ferrivizers Cor- 


MANUFACTURER. Trade name or brand. 

Maryland Fertilizing and Manu-|Alkaline bone. 
facturing Co., Baltimore, Md.| 

Maryland Fertilizing and Manu-|Bonesuperphosphate 
facturing Co., Baltimore, Ma. 

Maryland Fertilizing and Manu-}Linden superphos- 
facturing Co., Baltimore, Md.| phate. 

=a a E - 1 

Aiaryland Fertilizing and Manu-|Sangston’s cereal 
facturing Co., Baltimore, Md.| plant food. 

Maryland Fertilizing and Manu-|/Tornado. 
facturing Co., Baltimore, Md. 

Michigan Carbon Works, Banner dissolved 


Detroit, Mich.! bone. 


Michigan Carbon Works, Homestead fertilizer. 


Detroit, Mich. | 
| 
pa 


A. Baldridge’s Sen- 


Miller Fertilizer Co., 
‘ eca queen. 


Baltimore, Md. 


Miller Fertilizer Co., Ground bone. 


Baltimore, Md. 


Miller Fertilizer Co., 
Baltimore, Md. 


Harvest queen phos- 
phate. 


Miller Fertilizer Co., 
Baltimore, Md. 


S. C. bone. 


E 
Locality where g 
| sample was taken. g r=] 
| 3 
D 
ae 
Fairport. |4022 
| 
| 
co 
Fairport. |4020 
| 
| 
7. ae 
Elbridge. [3852 
| 
| 
SS 
Fairport. |4019 
| 
| 
man” 
Fairport. |4018 
7. 
MacDougall. {3917 
| 
| 
mE ee 
Cato. [3961 
| | 
Se 
i 
MacDougall. [3912 
| 
| 
he 
Moravia. 13834 
hen 
“Moravia. [3835 
| 
| 
Gener ie 
Moravia. |8833 


New YorkK AGRICULTURAL EXPERIMENT STATION. 
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THE FALL or 1897. 


st 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


- 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


nitrogen 
in 100 

pounds of 
fertil- 
izer. 


La 


Pounds of | Pounds of 


available 


phosphoric) phosphoric 
j id in 
100 pounds}100 pounds 


acid in 


of fertil- of fertil- 
izer. izer. 
as 
As Fiss" (|, 12 
12.96 | 13.85 
| 
10 | 11 
12.88 | 14.09 
| 
| 
| 
ala | 12 
10.80 | 18.08 
| 
| 
10 eal 
10.55 |) 14.22 
| 
Pat 
alg | 12 
11.31 | 13.35 
| 
30 | 34 
27 | 35.42 
| 
3 | 
== 
8 | 
10.63 | 11.38 
| 
| 
| 
14 | 
15.22 | 16.47 
| 
| 
bee 
——— | is 
| 18.47 
| 
oe 
10 | 11.50 
10.52 | 11.80 
| 
aan. 
| 
14 | 
15.26 | 16.55 
| 


total 


acid 


— 


Pounds of | | Pounds of 
water-solu-| Pounds of | water-solu- 
bie potash | water-solu- | ble phos- 
in 100 ble nitrogen | phorie acid 
pounds of |in 100 pounds in 100 
fertil- of fertilizer. | pounds of 
izer. | tertilizer. 
50k he === a) = 
3.45 | 9 122 
| 
| 
2 ——— 
1.49 | 9.95 
| } 
O51 | 
1.50 So 
2.26 | |. > aaliy 
| 
2.25 
S14 0.68 6.40 
3.25 | 
ae eae 1 8.40 
| 
=| 
Te ea | 
0.48 
| 
| | 
| 
= ‘aca | 
{ 
| 1.50 | | 
2.33 | 0.95 8.20 
| ) | 
——— | 
| | | 
ee | 
| ies Bie 
adi | 
| 
| 
| i OS 3.68 
| | 
| | 
2.25 | | 
2.50 | 0.23 irl 
| | 
| | 
| 
11.13 


168 Report oF THE CHEMIST OF THE 


REsuuTS oF ANALYSES OF COMMERCIAL FERTILIZERS CoLr- 


= 
3 
1 Trad Grand Locality where 8 
MANUFACTURER. rade name or brand. sample was taken! ae 
E 
sé 
————e Oe Do ea aa 
Milsom Rendering & Fertilizer|Acid phosphate. |Gorbam. |8866 
Co., Buffalo, N. Y. | 
| 
> ee —_— SS |S 
Milsom Rendering & Fertilizer|Ammoniated bone Canandaigua. |38947 
Co., Buffalo, N. Y.| and potash. | 
| 
Se 
Milsom Rendering & Fertilizer|Buckwheat special Wolcott. |3975 
Co., Buffalo, N. Y.| fertilizer. | 
| | 
‘ | —— 
| 
Milsom Rendering & Fertilizer|Cyclone pure bone Auburn. |8845 
Co., Buffalo, N. ¥.| meal. | 
| 


7 SS 


: | 
Milsom Rendering & Fertilizer|Grain special No. 1. |Canandaigua.  |8945 
Co., Buffalo, N. Y. 


Milsom Rendering & Fertilizer|Grain special No. 2. |Canandaigua. |38946 


Co., Buffalo, N. Y. ] 
| 
| 
E ee eee 
Milsom Rendering & Fertilizer Noonan’s dissolved East Avon. |4031 
Co., Buffalo, N. Y.| bone and potash. | 
| | 
= ——- ) 
Milsom Rendering & Fertilizer/Noonan’s special. ‘East Avon. |4032 
Co., Buffalo, N. Y.| Ps 


a nn ——_—_-——————_--|——_ 


| 
Milsom Rendering & Fertilizer/Perry’s special dis- West Henrietta.|38955 


Co., Buffalo, N. Y.| solved bone with| 
potash. ; | 
ee od | ae a 
Milsom Rendering & Fertilizer, Weed’s wheat spe- Clyde. 13997 
Co., Buffalo, N. Y.| cial. | 
Dist esse es fs rrr 
| | 
Geo. L. Munroe, (Pure Canada hard Moscow. 14025 


Oswego, N Y.| wood ashes. | | 
TSR | | 


New YorK AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN New York Strate Durine THE FAuu or 1897. 


Guaranteed 
Hound 


| 
| 
| 
| 
| 
Guaranteed | 
Found | 
| 
Below guarantee | 
| 
| 
| 
| 
| 
| 


Guaranteed 
Found 


Guaranteed 
Found 


| 
| 
Guaranteed 
Found 
Below guarantee | 
2S eee 


Guaranteed 
Found 


Below guarantee | 


Guaranteed 


Found | 
| 
| 
| 


Below guarantee 


Guaranteed 
Found 


Below guarantee | 


Guaranteed | 
Found 
| 


Guaranteed | 
Found 


Guaranteed 
Found 


Pounds of 
nitrogen 
in 100 
pounds of 
fertil- 
izer. 


| 


| 
| 


Pounds of 
available 
phosphoric 


acid in 


108 pounds 


of fertil- 
izer. 


13 


13. 


aon 


87 


te 
@ 


| 

| 

| 
——$—_|—__———_ re 

| 

| 

| 


Pounds of 
total 
phosphoric} 
acid in 
100 pounds 
of fertil- 
izer. 


LL ALS 


wou 


67 


Pounds of Pounds of 
water-solu-| Pounds of | water-solu- 
ble potash | water-solu- | ble phos- 
in 100 ble nitrogen | pboric aeid 
pounds of |in100 pounds} in100 
fertil- of fertilizer. | pounds of 
izer. fertilizer. 
| | 
| ees 8S 
| | 
ae | 
Sie | 
6.42* | OGG '4| 6.C6 
| | 
0.58 | | 
io a 
1.08 | | 
TG) | 0.60 | 6.31- 
| 
hy O40 
6 | 
4.95 0223)" | 7.40 
1.07 
| | 
4 | | 
4.6L aly qdOeBOn al Wiateedo 
| 
a | 
8 | —— 
BT |. 5.65 
| | 
1 23 3] | 
ea | 
4 a 
3.31 | lia BeOF 
| | 
0.69 | | 
es | 
| | 
3 er cerECe | 
2.95 | Ne = 07 
ee 
| | 
= | | = 
Omi 0.82 slo oweeee 
| | 
= | 
4.50 | ——— | —— 
Pee | 
| | 


REPORT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FPRTILIZERS Cor- 


| 

MANUFACTURER. Trade name or brand. 
| 
| 


Niagara Fertilizer Co., 
Buffalo, N. Y. 


Niagara Fertilizer Co., 


Buffalo, N. Y.) 


Niagara Fertilizer Works, 
Buffalo, N. 


Niagara Fertilizer Works, 


Buttalo, N. 


Niagara Fertilizer Works, 
Buffalo, 


Oakfield Fertilizer Co., 


Buffalo, N. 


Oakfield Fertilizer Co., 
Buffalo, N. 


Oakfield Fertilizer Co., 
Buffalo, N. 


Oakfield Fertilizer Co., 
Buffalo, N. 


Oakfield Fertilizer Co., 
Buttalo, N. 


Pacific Guano Co., 
New York City. 


| | 


3 
Locality where 8 
sample was taken. | gA 
i] 
E 
4 Dn 
ie | 
Brophel’s — special;Moscow. |4024 
| standard wheat | 
| fertilizer. | 
a a an 
| | 
Brophel’s standard| Moscow. |4023 
brand wheat fer- | 
tilizer No. 2. | 
SSS 
‘Special wheat fertil- Shortsville. |3876 
.| izer No. 1. | 
| | 
———————————————————— SS 
Special wheat fertil- Shortsville. |83877 
izer No. 1. | 
| 
———|—_— 
‘Wheat special. Waterloo] |3861 
| 
| 
——|——— 
Domestic. ‘Locke. |8822 
| 
| 
nina 
Genesee Co. wheat|Oakfield. |4037 
grower. | 
——__-—_—_—_-—_|——_ 
Special corn and/Oakfield. |4036 
wheat manure. | 
<r + oa aes 
Special hop ‘A. Sodus |8982 
| 
| 
Standard fertilizer. |Sodus Center. |3981 
aa oe 
Dissolved bone phos-| Wolcott. |3974 


phate of lime. 


New YorK AGRICULTURAL EXPERIMENT STATION. 


171 


LECTED IN NEw YoRK State DuRING THE FALL or 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


ca al 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
= 
| 
lites esas 
| 
| 
Eyes 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
aaa 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
(eae 
| 
Pens 
| 
| 


Pounioot wate | total 
ae 100. /phosphorie|phospboric) 
aes AW || acid in | acid in 
| ee il oF 100 pounds |100 pounds 
ee lof fertil- | of fertil- 
Pee fil a AZO. izer. 
= 
| | 
O2825 [os 
0.91 | 8.59 | 9.86 
| | 
| | 
| | 
2A iS ee 
2.22 | 8.19 | 9.55 
cae | 
| —_——— 
| | 
1.64 | 8 | 
1.70 || 8.294:)-40-47 
| | 
=a oe 
| 
lat 
| 12.03 | 13.30 
| | 
| ae 
| | 
0.82 | 10 
1.14 | 10.87 | 13.02 
| accu 
| 
1.65 | 8 | 9 
2.10 | 9.51 | 11.05 
| | 
| | 
| | 
1 | 10 —— 
1.02 | 11.36 | 12.09 
| | 
| | 
| | 
Se (Saale | 
8.78 | 7.83 | 9.45 
| | 
0.82 | 6 8 
O.765 2G. ab,, | .%92 
| | 
| | 
ioe 
2.47 | 10 | 11 
2.9% 11.30.) | 12.88 
| | 
| 
| 
| 12 | 18 
| tetas  LS.76 
| | 


Peunds of | 
water-solu- | 
| ble potash 
| in i00 | 
| pounds of 
fertil- 
izer. 


Pounds of 
Ponnds of |water-solu- 
| water-solu- | ble phos- 
ble nitrogen |phoric acid 
jin 100 pounds) in 100 
| of fertilizer. |pounds of 
| fertilizer. 
pls , 
| 
| 
O37, | 4508 
| 
0.55 | 4.88 
| — 
G.19 | 5.89% 
| 9.30 
| 
| 
0.20 | 7.22 
| 
| 
| 
0.88 | 5.57 
| 
| 
0.05. |) Tat 
| 
| 
| 
| 
0.90 | 3.26 
| 
0.06 | 1.51 
| 
| 
| 
| 
2.15 | 5.20 
| 
| 
| 
| 9.86 
| 
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MANUFACTURER. 


Pacific Guano Co., 


New York City.| 


Pacific Guano Co., 
New York City. 


Packers’ Union Fertilizer Co., 
New York City. 


Packers’ Union Fertilizer Co., 
New York City. 


-ackers’ Union Fertilizer Co., 
New York City. 


Patapsco Guano Co., 


Baltimore, Md. 


Patapsco Guano Co., 


Baltimore, Md. 


Patapsco Guano Co., 


Baltimore, Md. 


Patapsco Guano Co., 
3altimore, 


Patapsco Guano Co., 


3altimore, Md. 


Patapsco Guano GCo., 


Baltimore, Md. 


: 
| ‘Trade name or brand. Hieraogen a here.) = = 
2 
| 3 

na 
Lo 
‘Potato, tobacco and) Wolcott. |8973 
hop fertilizer. | 
| 
ne 
Special for potatoes}Pembroke. |4049 
and tobacco. | 
| 
— Se 
High-grade universal/Union Springs. |3792. 
fertilizer. 
— 
Oats and clover fer-|Baldwinsville. |8860 
tilizer. | 
| 
Be 
Old Abe universal/Baldwinsville. [3859 
fertilizer. | 
| 
| | 
Alkaline soluble bone.|Mandana. |8850 
me 
Animal bone and pot-|Ovid. |8888 
| ash. | 
| a = 
| | 
Bone and potash com-) Weedsport. |3958 
| pound. | 
| | 
Grain and grass. Ovid. |8889 
| 
| 
| | 
High-grade ammoni- Weedsport. |8957 
| ated bone and pot- 
ash compound. | 
‘Soluble bone. Ovid |3890 


\ 


New YorkK AGRICULTURAL EXPERIMENT STATION. 


LECTED IN NEW HEE State DURING THE FALL or 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
pele 
Found 


f Pounds of | Pounds of | 
water-solu- 


Pounds o : 
nitrogen phosphoric) phespiior ic| 
py cid in acid in 
pounds of tay aan 100 pounds 
fertil- f fertil. | of fertil- 
Ha Tae izer. 
| | 
| | 
PAG | |e: | 9 | 
2.29 | 9.10 | 13.11 
| | 
| | 
| | 
2.06) 58 lag 
2.22 10.11 | 12.34 
| | 
0.82 | 8 | 9 
6 U7 OR (Riot = i 9.95 
| 
| | 
| pee ava Bee 
| | 
ee | a aL a 
fa 138.90 
| 
| pes oe 
| 
0.82) | 8 es, 
1.06 | 8.46 | 10.23 
| | 
| aaa! 
| | 
——_ | 12 | -———- | 
| 14.37 | 14.87 | 
| | 
| —— 
C4 | 
1.8 | 9 | 
202, 10-407 |) 14.67 
| | 
| = 
| | 
——— | al (al 
| 10587 | 11595 
| | 
| aaa 
| | 
eras |p ally) | 
1.40 | 10.60 | 11.30 
| | 
| peeps 
| | 
OS82m nao 
Goa | Soe | OT 
| | 
| | 
| | 
| 14 ereery 
15.74 | 16.44 
| | 


! Pounds of 
lwater-solu- 


Pounds of 
Pounds of 


ble potash | water solu- ble phos- 
in 100 ble nitrogen |phoric acid 
pounds of in 100 poundsy| im 100 
fertil- | offertilizer. pounds of 
izer. | fertilizer. 
3 
3.34 | 0.48 3.47 
| 
3.13 0.68 5.52 
| | 
Seteacael | 
oD ! 
4.72 0.06 | 5.46 
0.28 | | 
= | | 
» | 
» ao 
1.96 | 4.08 
| 
>) 
4,84 0.20 | 6.02 
| 
eaagiaiiias Emacs | 
a | 
ee! 4 [* ie 
| 
f | 
3.86 0.72 7.48 
| 
| 
3 Sr 
1.92 | [haley 
| 
=a | 
| | 
3 
3.20 | 0.78 | 8.19 
| 
| 
8 | 
8.60 | 0.43 5.12 
| | 
| 
| edie alec 
| 
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REPORT OF THE CHEMIST OF THE 


FERTILIZERS CoL- 


MANUFACTURER. Trade name or brand. 


Moro Phillips Chemical Co., 


Philadelphia, Pa.) tilizer. 


Moro Phillips Chemical Co., Half and half. 


Philadelphia, Pa. 


Soluble bone phos- 
phate. 


Moro Phillips Chemical Co., 


Philadelphia, Pa. 


Moro Phillips Chemical Co., 
Philadelphia, 


Special fertilzer. 


————— ee 


Moro Phillips Chemical Co., Standard guano. 


Philadelphia, 


Moro Phillips Chemical Co., Standard phosphate. 


Philadelphia, 


Moro Phillips Chemical Co., 


Philadelphia, Pa.| special. 


Ammoniated bone 
phosphate. 


Quinnipiac Co., 
New York City. 


Ammoniated wheat 
manure, 


Quinnipiac Co., 
New York City. 


Quinnipiac Co., 
New York City. 


Bachman’s special 
complete manure. 


—_—.-. - —— 


Quinnipiac Co., 


New York City.| ash. 


Cc. & G. complete fer-|Sherwood. 


Tompkins Co. guano} 


Fish, bone and pot- 


Kendaia. 


z 
Locality where £ 
sample was taken. 8 q 
3 
| D 
| 
|3800 
Sherwood. |3798 
Kendaia. |3894. 
| 
—|—_—_ 
Sherwood. 3799 
Milo Center. [83941 
| 
eee 
Sherwood. |3802 
Milo Center. |8742 
| 
es 
‘Sherwood. [3801 
‘Milo Center. |38940 
io o> 
|3893 
| 


| 
eae 
East Lansing. ets 
| 
| 
=| 
| 


| 


‘Lima. |8905 
| 
| 
los 
Kast ie ee 
MacDougall. ra 
| 
Fairhaven. 3964 
| 
| 
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LECTED IN NEw YorK StTatp DurRiInG 
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THR FAuyu or 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


| Poundsof 
Witrogen | available 
in 100 _ [Phosphoric 
pounds of 1100 p aanals 
fertil- of Fertil- 
Heohs | izer. 
a 
| 
iL lines 
0.90 | 7.99 
| 
| 
| 
— | 10 
| 10.37 
| 
| 
| 
———— Jie 
| 14.02 
| 
| 
Use) || te 
OU a aco cle! 
| 
0.82 | 10 
0.90 | 10.17 
| 
| 
| 
| 
1 AS, 
1°28 | 9.28 
| 
| 
1 ieee 
Loos |) 8.06 
| 
| 0.24 
| ise acon 
0.82 ees, 
WAU 1) tegeke 
| 
1.64 | 10 
218. | 1007 
| 
| 
a omea| eeieaaa 
0.82 | 10 
1.27% i ORG 
| 
ROE 
Goa |eco 
2.06 | 9.06 
| 


*Potash present 


Poundsof | Pounds of 
total water-solu- | Ponnds of 

phosphoric} ble potash 

acid in in 106 ble nitrogen 
160 pounds|} pounds of jin 108 pounds 

of fertil- tertil- of fertilizer. 

izer. izer 

ele a 
| 9 1.50 
| 9.62 1.55 |. 0.43 
| 
| = 
| 
lal Ege | eae 
| 11.63 5.96 | 
| 
——— ee 
| 
| 15 ———— | ——— 
| 15.28 
| 
‘enn es 
| 10 4.75 | 
| 11.87 4.88 | 0.26 
| | 
| Sossee 
ee | 4 | 
to7s 2.98 | 0.29 
| | 
| | LO Ziel 
| = cay 
| ae 
(ipl 2.50. |] 
| 11.53 6.09 | 0.66 
| | 
| aa 
et 2.50 | 
| 10.07 2.52 0.58 
| 
| 
|-—— | ———|—__—_ 
| | 
| 4 
| 12.26 OER Me Us 
| | 
| aiae 
| 5 
| 14.08 4.67 | ., 0.54 
| 
| 0.33 
|-———_ [eS eee 
| 
| 4 
| 12.70 4.06* | 0.33 
| | 
fg eee sees 
| 10 1 
| 18.44 1.16* 0.67 
| 


| Pounds of 
_ water-sela- 


water-solu- | ble phos- 


| phoric acid 


in 100 


|pounds of 
| fertilizer. 


6.14 


4.58 


ee) 


in form of sulphate. 
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5 
MANUFACTURER. Trade name or brand. PA ae _E 
i=) 
| & 
! n 
Quinnipiae Co., Grain and seeding/Rochester. |4005 
New York City.| phosphate. | 
| 
= eae 
Quinnipiae Co., Grain phosphate. Lima. |3904 
New York City. 
ee Se ee | = an 
Quinnipiac Co., Potash and bone. Rochester. |4006 
New York City. 
SSS S| 
Quinnipiac Co., Soluble dissolved|Springport. |38794 
New York City.| bone. | 
| 
ee a 
Quinnipiae Co., Soluble dissolved) Dundee. [3923 
New York City.! bone. 
af 
Quinnipiac Co., ‘Special wheat fertil-/Mandana. |3849 
New York City.| izer. 
| | 
Rasin Fertilizer Co., Rasinacid phosphate./Penn Yan. |89387 
Baltimore, Md. | 
| 
i EE ee | ee ee ee | Bee ee 
Read Fertilizer Co., Acid phosphate. Himrods. |8926 
New York City. 
| 
a a a 
Read Fertilizer Co., Jones’ ammoniated) Himrods. |3924 
New York City.| dissolved bone. 
| 
n= eetaaioanty — 
Read Fertilizer Co., Jones’ special alka-|Himrods. (8925 
New York City.| hne bone. 
pees eet) Sore tat eee ee —$—$____|__— 
Read Fertilizer Co., Prime wheat fertil- Poplar Ridge. laos 
New. York City.| izer. | 
| 


New YorkK AGRICULTURAL EXPERIMENT STATION. al 


-] 


LECTED IN NEw YorK STATE DuRiNG THD FALL or 1897. 


Pounds of 
| nitrogen 


in 100 


| pounds of 


| 
Guaranteed | 
Found | 

| 


Guaranteed 
Mound 


Guaranteed 
Found | 


Below guarantee 


Guaranteed | 
Found | 


Guaranteed | 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found. 


Guaranteed. 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


available | total | Water-solu- 
phospboric|phosaphoric|) ble potash 
acid in | acid in in 190 
100 pounds 10@ pounds; pounds of 
of fertil- | of fertil- fertil- 
izer. |  izer. izer. 
academe Seiad ane | 
| | 
8 | 9 5 
8.46 | 10.89 5.24 
| | 
Cae cares 
} 
9 | 4 | 
9.45 | 12 4.45 | 
| | 
10 | 13.25 6 | 
10.06 | 18.25 5.07 | 
| | 
| 0.43 | 
a oh 
14 | 15 ——_| 
15.44 | 16.99 | 
| 
rorver es 
13 | Aa —— | 
14.76 | 16.43 | 
| 
reac: | 
10 | +t | 
122 | io 10 4.44). 
| | 
es eae 
| 
14), az! ees 
14.51 | 15.33 | 
| | 
is eae 
| 
TY eal 7, 
15306..,| 15.71 | 
| | 
10 | s | 
9.75 | 12.50 6.66 | 
| | 
0.25 | 1.34 
| = 
13 | 3 | 
13.88 | 16.64 D210) ,,| 
| | 
| 0.90 | 
| | 
| 
is TRE 4 | 
ome | ae Ors 1g) 4.06 
| 


tertil- 
izer. 


Pounds of | Poundsof | Pounds of | 


Pounds of 
Pounds of | water-solu- 
water-solu- | ble phos- 
ble nitrogen | phoric acid 

in 100 pounds, in 100 
of fertilizer. |peunds of 
fertilizer. 


5.12 


0.06 


10.29 


0.12 


| 
| 
| 
| 
| 
| 
| 4.17 
| 
| 
0.47 | 
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MANUFACTURER. 


Read Fertilizer Co., 
New York City. 


John. 8. Reese & Co., 

Baltimore, Md. 
John. S. Reese & Co., 

Baltimore, Md. 
John. 8S. Reese & Co., 

Baltimore, Md. 
John. S. Reese & Co., 


Baltimore, Md. 


Standard Fertilizer Co., 
Boston, Mass. 


I. P. Thomas & Son Co., 
Philadelphia, Pa. 


I. P. Thomas & Son Co., 
Philadelphia, Pa. 


I. P. Thomas & Son Co., 
Philadelphia, Pa. 


I. P. Thomas & Son Co., 
Philadelphia, Pa. 


Henry F. Tucker Co., 
Boston, Mass. 


Trade name or brand. 


Standard superphos- 
phate. 


Bone phosphate mix- 
ture. 


Elim phosphate. 


Half and half. 


Specialalkaline bone. 


Bone and potash. 


-|Farmers’ choice bone 


phosphate. 


Improved superphos- 
phate. 


Normal 
phate. 


bone phos- 


S. C. phosphate. 


Imperial bone super- 


phosphate. 


& 
2 
Locality where g 
sample was taken. F a 
i 
me 
Skaneateles. laes6 
ao 
Penn Yan. ‘e086 
Penn Yan. logs 
Fayette. |8921 
aT 
Albion. |4057 
| 
| 
i 
Wolcott. [8968 
Sherwood. 3809 
Churchville. 4043 
| 
a 
Sherwood. [3808 
| 
| 
Beret cc 
Levanna. |3797 
Jee an 
Penn Yan. [3938 
ER a 
Wolcott. |3965 
Rochester. |4007 
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LECTED IN NEw YorxK STATH DuRING THE FALL OF 1897. 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee | 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


* 
Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Pounds of | Foundsor 
nitrogen | eeean S. 
ATNOOM 
pouvds of | acid in 
fertil. 100, peunds 
izer. offertl: 
| 
| | 
1.01 | 8.46 
1.74 10.85 | 
| | 
| | 
| 
| | 
—————— | 1 | 
14.72 | 
| | 
0:98 || diesaxs| 
| 
| | 
| 
| | 
—— | 10 
Ire | || 
| | 
| | 
| 43.20 | 
| | 
| 
| | 
2 | 9.50 | 
2.57 | 9.46 | 
| | 
| | 
| 
1 | 10 
0.80 | 9.94 | 
| | 
| | 
| | 
1 | 8.50 | 
1.54 | 9.35 | 
| | 
| | 
| 
= | 1 | 
| 16:55 | 
| | 
iar Dar ie ee 
| | 
1,03 |is8 | 
aPeS | mits Roe | 
| | 


Pounds of | Pounds of 
total 


phosphoric) 
acid in’ 
100 pounds: 
of fertil- 


izer. 


12. 


13. 


47 


85 


.88 


.06 


water-soln- 
ble potash 
in i00 


fertil- 
izer. 


© 
Oo 
10/2) 


| 
7 
ae Ps sae |e pe Sees 


| 
| 
| 


Se ee eee eee Se ee ee a ee 


De 
OO 


Pounds of 
water-solu- 


0.88 


0.30 


0.90 


0.37 


0.49 


| 
| 


Pounds of 
water-solu- 
ble phos- 


| ble nitrogen | phoric acid 
pounds of iv 100 pounds 
of fertilizer. 


in 100 
ounds of 
ertilizer. 


10.71 


1.55 


6.04 


7.66 


6.98 


5.35 
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MANUFACTURER. 


Henry F. Tucker Co., 
Boston, Mass. 


. O. P. Turner, 
Churchville, N. Y. 


COP hurners: 


Churchville, N. Y. 


. O. P. Turner, 
Churchville, N. Y. 


Walker Fertilizer Co., 


Clifton Springs, N. Y. 


Walker Fertilizer Co., 
Clifton Springs, N. Y. 


Walker Fertilizer Co., 
Clifton Springs, N. Y.| 


Walker Fertilizer Co., 
Clifton Springs, N. Y. 


Walker Fertilizer Co., 
Clifton Springs, N. Y. 


Walker Fertilizer Co., 


Clifton Springs, N. re 


Trade name or brand. sauele nes : = 
wm 
SSS 
Original Bay State] Wolcott. 3966 
bone superphos-| Rochester. 4008 
phate. | 
Tn 
Dissolved bone with|Churchville. |4042 
potash. | 
| 
<a | 
High-grade guano. |Churchville. |4040 
re = 
None such. Churchville. lso41 


| 
Acid phosphate. Clifton Springs.|3863 


East Bloomfield. Be 
3984 


Ammoniated phos- 
phate. Sodus. 
‘ : * 
Cabbage special. Clyde. 3995 
} 
Clifton. Sodus |3983 
| 
| 
Hop and_ tobacco|/Jordan [8855 
grower. | 
| 
| 
| 


Old Pittsburg. 


Walker Fertilizer Co., 


Clifton Springs, N. Y. 


Onion special. Clyde. 


ae ae ee |. 


New YorK AGRiCULSURAL EXPERIMENT STATION. 1S 


LECTED IN NEw YorK State DvuRING THB FALL oF 1897. 


| Poundsof | Pounds of | Pounds of | | Pounds of 
| EO of | aoa iaple | AREA ate aak | Pounds of ea toreoler 
oe phosphoric phosphoric) ble potash | water-solu- | ble phos- 
| mn Herne id in acid in in 100 ble nitrogen phorie acid 
Oe ‘I °F 1100 pounds|100 pounds! pounds of |in 100 peunds| in 100 
ertil- | of fertil- | of fertil- | fertil- | of fertilizer. pounds of 
Azer. izer. | izor. izer. | fertilizer. 
Sea eae eee | 
Guaranteed eee Fa a | 10 2 | | 
Found Peete ALS Bee 1) AR ae 2.34 | 0.59 | 7.33 
| | | | 
2 pa ee | 
Guaranteed | ——— | 10 | 3  ddeeemcamccester || 
Found | | 13.75 | 14.69 3.03 | | 9.56 
aa = 
Guaranteed Peja || a | 4.75 
Found Pee Pt Saar Sess 4.56 | 0.67 | 6.39 
| | | | 
Below guarantee| 0.49 | 0.62 | 0.39 | | 
a es ee | a en os 
Guaranteed Eat 2e ht | T | | 
’ Found [Pt oo i Cas (5778 6.28 | 0.75 5.94 
| | = 
Below guarantee | ie SS = aa 0.72 | 
cou. foo es 
Guaranteed {-——_—] 16 | —- | —— | 
Found | | 17.32 | 18.85 | 18.338 
eels — 
Guaranteed | ft Gy 3 8 | 1 
Found Pie som sh aaa |e | 1.00 0.43 | 5.71 
| | | 
Below guarantee | {| 0.22 | | 
= ee Se ee ee eee eee 
Guaranteed jx gaia: @ | 2 | 7 | 
Found 3.37 4.48 7.29 6.81 0.30 2.10 
| | | 
Below guarantee | | 0782 || | | 
Pape ee | | 
Guaranteed | 2.47 | 10 | 2.50 | | 
Found peadsOT- (| 6.83 | 10764 2.80 | 0.30 | 4.05 
| | 
Below guarantee | Pe Ge | | 
eo: eee | 
| 
Guaranteed |e daa [2 1G [oot 5 | | 
Found | 3.40 | 6.24 7.01 4.97 | O25 3.90 
| | | | | 
a ee 
Guaranteed Fi Ga secs | 3 | | 
Found | £82 [e943 2.78 3.23 | 0.04 | 6.02 
| | | | | 
Rico aly gone eal epee es © 
Guaranteed pnd Sea ee 8 | | 
Found [Stee Gees: 6 f 8-19 9.02 | 1.10 | 4.14 
| | | | 
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MANUFACTURER. 


Walker Fertilizer Co., 
Clifton Springs, N. Y.| 


Walker Fertilizer Co., 
Clifton Springs, N. Y. 


a 


Walker Fertilizer Co., 
Clifton Springs, N. Y. 


Walker Fertilizer Co., 
Clifton Springs, N. Y. 


Walker Fertilizer Co., 
Clifton Springs, N. Y. 


Walker Fertilizer Co., 
Clifton Springs, N. Y. 


5 
Trade name or brand. Mane 5 5 
(=) 
e = 
n 
Ontario brand. Fast Bloomfield./3952 
Clyde. pees 
=a 
‘|Potato and vege-\Jordan. sso 


table grower. 


Pure ground bone. (Clifton Springs./3864 


002 | 


Walker, Stratman & Co., 


Pittsburg, Pa.) 


Williams & Clark Fertilizer Co., 
New York City. 


Williams & Clark Fertilizer Co., 
New York City. 


Williams & Clark Fertilizer Co., 
New York City. 


| 
| 
| 


Williams & Clark Fertilizer Co.., 
New York City. 


Special mixture. Pittsford. 
; | 
ss ——|—— 
Victoria bone. Jordan. 3857 
Se 
Wheat special No. 2./Clifton Springs.|/3862 
Clyde. 3993 
| 
Four fold. Gorham. ee 
poe peat Ae ae ——-——_|__ 
Americus brand po-|Locke. 3821 
tato phosphate. 
Goodrich grain fer-|Lima. 3903 
tilizer. 
Special “A” brand. |Pittsford. 14008 
ear 
Special “B” brand. |Pittsford. |4004 
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LECTED IN NEw York Strate DurRInG THE FALL oF 1897. 
Pounds of| Pounds of | Pounds of | | Pounds of 
2 cide oe availa ile iat al : qater soln: Pounds of | Watoepolae 
in 100 phosphoric|phosphoric| ble potash | water-solu- | ble phos- 
ounds of |, 2c! in acid in in 100 | ble nitrogen | phoric acid 
Pp fertil. |100 pounds|100 pounds; pounds of jin 100 pounds) in 100 
ear of fertil- | of fertil- fertil- of fertilizer, | pounds of 
izer. izer. izer. | fertilizer. 
aes | ay 
Guaranteed |S le | 4 ——— 
Found ; | 10.59 | 11.99 3.78 | 6.81 
| | | | 
Below guarantee | | | 0.22 | | 
| 
a \ecaienened nesses | 
Guaranteed PEs 0 Ga | 7 | 
Found 2am fel B62). oT. 92 6.82 | 0.25 3.63 
| | | | | 
Below guarantee | | 0.38 | | | 
een oo ae eae | | 
Guaranteed [aig hl) —————]) al $= | | —— 
Found | 415 | | 22.98 2.14 | 
| | | | 
| | | eee | 
| | | | | 
Guaranteed ee O82) alana | 2 | 
Found t OC3Gh | 1.08) 4) 780 2.62 | | 3.95 
| | | | | 
iy ee ee ea ain 
Guaranteed yH0.82 8 | 1.50 | —— | 
Found | Weiss || leat [i sells: LGB) || | 4.92 
| | | | | 
igcey ee ea Geel | 
Guaranteed bs PU sGeaey 11 fe | 5 | 
Found [i Geir, 1) tae oo | She GS yea ye || 0.01 6.78 
| | | | 
| | | Sa | = 
| | | | | 
Guaranteed foal [en | he Pa! | 
Found [aaa I Obes O90 | iol | 0.21 5.52 
| | | | | 
_ ay a 
Guaranteed 2.47 6 [a a | | 
Found Zo goto Alone) 5.06 | 0.74 | 2.05 
— | | 
Guaranteed 2 10 | 5 | | 
Found 2.37 | 10.90 | 13.61 4.47 | a2 ol 5.89 
| | 
Below guarantee | | | 0.53 | | 
ae (Sincek ee eee | 
Guaranteed | LRCome ears ee) 4 | | 
Found | V2 Sse ca woe 4.87 | I sex0). || 6.20 
ue pean 
Guaranteed | 20382. ps8 pate, 4 | 
Found [rel SOs pi nGose pleco Ss 1 4. 50* 0.36 | 4.06 
| | | | | 
Below guarantee | |) abealeS | | 


*Potash present in form of sulphate. 
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MANUFACTURER. 


Williams & Clark Fertilizer Co., 


New York City. | 


Williams & Clark Fertilizer Co., 
New York City. 


Wooster & Mott, 


Union Hall, N. ¥| 


Wooster & Mott, 
Union Hill, N. Y. 


Weooster & Mott, 
Union Hill, N. Y. 


York Chemical Works, 
| York, Pa. 


York Chemical Works, 
York, Pa. 


Zell Guano Co., 


Zell Guano Co., 
Baltimore, Md. 


Zell Guano Co., 
Baltimore, Md. 


Zell Guano Co., 
Baltimore, Md. 


|Storm king. 


Locality where 


Trade name or brand. sample was taken. 


Standard grain. Holley. 


Standard grain andj|Holley. 
vegetable. 


| 


‘Alkaline bone. 


a 


Grain and grass. _ | Union Hill. 


‘Union Hill. 
| 


| } 


Ammoniated bone Romulus. 
and potash. 


New York phosphate./Romulus. 


Dissolved S. C. phos-/Mandana. 
phate. 


Economizer. Kendaia. 


Wolcott. 


Fruit tree invigora-| Wolcott. 
tor. 


yenesee fertilizer. Wolcott. 


|4017 


ls015 
| 
| 


—<—<—<——$_—_— |_—— 


—_——_-—_ | 


——_-——_-——_| ee 
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LECTED IN New York Statp DuRinNG THE FALL or 1897. 


Panndaat Pounds of | Pounds of | Pounds of Pode of 
ioe SOF available | total water-solu-| Poundsof | water-solu- 
ny rh phospboric|phosphoric| ble potash | water-solu- | ble phos- 
we fy f acid in acid in in 100 ble nitrogen | phoric acid 
Peertil. {100 pounds|100 pounds pounds of jin 100 pounds — in 100 
on ; of fertil- | of fertil- fertil- of fertilizer. | pounds of 
| ek izer izer. izer. | fertilizer. 
| | 
= ee | | oa | 
Guaranteed o202iy |i oo | 4 | | 
Found 108.) t0/80° 1 1204) j- 3.30" | 050 ol 6.40 
| | | 
Below guarantee | | 0.63 | 
Seneeeeeenenr aes | a | 
Guaranteed (eG |S 4 | | 
Found 1.388 | 11.54 | 13.24 2.75* | 0.60 | 7.59 
| | | rae et | 
Below guarantee | 0.26 LZ 
| | | | 
pa PO ae = erates eee 
| | | | | | 
Guaranteed a | a | 3 | 
Found | | 15.10 | 15.34 3.21 | | 11.68 
| | | | | 
ee a a 
Guaranteed fee | AO | 3 | | 
Found ome: Seer tens Ay or ci pe Int 3.35 | 0.60 | 8.39 
_ ee ee ee | 
| af | | | 
Guaranteed 1-85. 1,49 | | | 
Found [| 1.85 | 9.69 | 10.90 4.30 | 0.94 y fee | 
| | | | | 
"= eae esa ee | 
Guaranteed 0.82 | 10 | 3 | | 
Found essex heel Onehese © |e re a) 3.59 | 0.53 | 4.83 
| | | | | 
ener | | 
Guaranteed ei ee | 2 | | 
Found | 0.98 | 9.53 | 12.08 VE PAS 0.28 | 3.16 
te Sa eee ae 
; | | | 
Guaranteed | ——— | 13 | 15 SSS SSS 
Found | | 14.20 | 16.90 | 12.35 
| | 
<2. < ea ee ee 
Guaranteed | 0.80 | 9 | 2 | 
Found OF iGe24 | 135.11 2.37 | 0.02 | 6.40 
ee | 
Guaranteed | ——— | 10 | 12 8 | —— | 
Found | | 10.88 | 18-389 7.55 | | 7.83 
| | | | 
Below guarantee | | | 0.45 | | 
| 
Guaranteed (= Does | amen |g | g_:| | 
Found | 1.12 | 10.32 | 11.68 2 | 0.26 | 7.79 
| | | | 
Below guarantee| 0.93 | | | | 


*Potash present in form of sulphate. 
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RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL- 


MANUFACTURER. 


Zell Guano Co., 


Zell Guano Co., 


Baltimore, 


Baltimore, 


Zell Guano Co., 


Baltimore, 


Md. 


Zell Guano Co., 


Zell Guano Co., 


Zell Guano Co., 


Baltimore, 


Baltimore, Md. 


e 
Trade name or brand. 


Seneca Co. special. 
Special grain fertil- 
izer. 

Special high-grade 
potato manure. 
Special high-grade 
wheat fertilizer. 

10 and 10. 


Baltimore, Md. 


Wilson’s special No. 
if 


Locality where E 
sample was taken. 8 a 
3 
mI 
Ovid. 3885 
| 
| 
———————— 
Clyde. 3989 
| 
| 
Wolcott. |S971 
| 
| 
ah 1g, a 
Ovid. [3886 
North Sparta. |4026 
| 
Su 
Owasco. |3847 
| 
| 
ee 
York. 4029 
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LECTED IN New Yor«K State DurRING THHP FAL or 1897. 

Pounds of | Pounds of | Pounds of Pounds of 
| Enndage aeatianie | aa ane Pounds of SE 
ly tes Ti Bho HOve phosphors ble poe Rice ae ble phos 

acid 10 acia 10 in 6 nitrogen oric acl 
penne 100 pounds! 100 pounds) pounds of jin 108 Gaanite B in 100 ; 
nee of fertil- | of fertil- fertil- of fertilizer. rounds of 
5 1zer. | izer. izer. | fertilizer. 
eit aacas Sie aaa | 
Guaranteed | 0.80 | 10 | d | 
Found Naame foe 2 Ba a Bs ae es 4.85 | 0.09 9.08 
aie healed 
| pee Sek 
Guaranteed ( O282 [Ss | 10 | 4 | 
Found | 2.89 | 8.69 | 10.92 2.51 tele 6.41 
| | | 
Below guarantee | | | 1.49 | 
SS SS ee 
Guaranteed [toe2e | 06 | 8 8 | 
Found | 2.56 | 7.67 | 10.48 6226) "| 0.94 | 4.32 
| | | | | 
Below guarantee| 0.69 | | Ltt: | | 
at eA ae Me a ae | 
Guaranteed (ip CO |) 20; | 5 | | 
Found | 1.76 | 11.44 | 12.65 5.18 | 0.62 | 8.98 
| | | | 
eee toa bak itary | 
Guaranteed | | 10 | 12 1 ore) Ss 
Found | | 11.84 | 18.49 9:94)>..| | 9.87 
| | | | | 
Boke OND ere See 
Guaranteed | 0.80 hs | 10 a | 
Found | 0.96 | 9.76 | 11.64 F 0.08 | 7.84 
| | | | 


III. CONDITIONS REQUIRED FOR THE SUC- 
CESSFUL GROWTH OF SUGAR BEETS.* 


L. L. VAN SLYKE. 


SUMMARY. 


The following elements determine whether sugar beets can be 
grown at a profit: (1) Richness in sugar; (2) purity of solids; (3) 
yield of beets; (4) cost of crop; (5) market price. 

(1) Richness in sugar. Analyses of about 140 samples of beets 
grown in different parts of New York State during 1897 show a 
variation of sugar in the beets from below 12 to over 18.5 per cent. 
with a general average of 15.3 per cent. This average is some- 
what higher than shown by other states. 

The following conditions exercise a marked influence upon the 
development of sugar in beets: Climate; variety of beet; qual- 
ity of seed; kind and quantity of plant food; soil; methods 
of cultivation; size of beets; and time of planting and harvest- 
ing. 

(2) Purity of solids. The coefficient of purity is the propor- 
tion or percentage which the sugar constitutes of the total solids 
in the juice, and is found by dividing the per cent of sugar in 
juice by the per cent of total solids in juice. The higher the co- 
efficient of purity, the larger will be the proportion of sugar crys- 
tallized out in manufacture. The purity is influenced by ma- 
turity of beet, kind of fertilizers used, size of beet and portion 
of root. Immature beets contain sugar of low purity, also beets 
grown with excess of highly nitregenous manures. The sugar 
in large beets has a lower coefficient of purity than in smaller 
beets. The portion of beet growing above surface of soil has 


* Partial reprint of Bulletin No. 135. 


NotH.—For the most comprehensive treatise published, the reader is referred to 
Farmers’ Bulletin No. 52 on ‘‘ The Sugar Beet,’’ by H. W. Wiley, Chief of the Division 
of Chemistry, U. S. Department of Agriculture, Washington, D. C. 
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sugar of inferior purity. The coefficient of purity in the samples 
analyzed varied from below 75 to over 87, with an average of 
82.5. 

(3) Yield of beets. Twenty tons of marketable beets an acre 
may be regarded as a maximum yield in commercial operations. 
An average of 10 to 12 tons an acre may probably be expected in 
favorable seasons in this State. 

(4) Cost of production. The cost of raising an acre of sugar 
beets may be placed between $40 and $50, when all conditions 
are favorable. 

(5) Market price and profits. ‘There is good reason to expect 
that beets will bring from $4 to $5 a ton according to varying con- 
ditions of sugar, purity, etc. In general, a profit of $5 to $10 an 
acre above all expenses may be regarded as a reasonable expecta- 
tion from the crop. 

(6) General considerations. The sugar beet is to be grown as 
an added crop with a comparatively small acreage at the begin- 
ning, increasing as conditions favor. The educational value de- 
rived from growing sugar beets is considerable. A farmer who 
learns to grow sugar beets well will grow other crops better for 
the experience. The soil on which sugar beets have been grown 
is left in better mechanical condition than by other crops. 


INTRODUCTION. 


The growing of sugar beets for the production of sugar is, at 
the present time, attracting more attention in our State than any 
ether subject connected with agriculture. Farmers are asking for 
reliable information in regard to those various phases of the sub- 
ject which possess special interest for them. They want to know 
whether the soil and climate of our State are adapted to the suc- 
cessful raising of sugar beets; whether they may have a reason- 
able assurance of a fair profit, compared with other crops grown 
by them; and whether there is any degree of certainty that they 
may be sure of a cash crop and a steady market. The chief ele- 
ments which determine whether sugar beets can be grown at a 
profit are the following:. 
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I. Richness in sugar. 
Il. Purity of solids. 
III. Yield of beets an acre. 
IV. Cost of raising and transporting crop. 
V. Market price and profits. 


VI. General considerations. 


I. RICHNESS IN SUGAR. 


When beets were first used as a source of sugar, the amount of 
sugar contained in them averaged about 6 per cent. As a result 
of careful selection and breeding during a period of many years, 
the amount of sugar has been increased to an average lying 
between the limits of 12 and 15 per cent. Many crops of beets 
show a sugar content of over 15 per cent, while in some excep- 
tional cases, the sugar has been reported as high as 20 per cent 
and even higher in this State. Farmers must avoid the mistake 
of regarding exceptional cases as typical. When all the details 
are known about remarkably high yields of sugar in beets, it is 
usually found that special conditions exist which cannot readily 
be duplicated in commercial operations. The question of interest 
to each farmer pertains to the results he can secure on his farm, 
working under the conditions involved in growing beets on a 
commercial scale. From results secured by this Station during 
the past year with beets grown in various sections of the State, 
we can present data which ought to be of value in showing how 
much sugar has been obtained in beets. 

Before presenting a summary of our data, we will explain cer- 
tain terms which it will be necessary to use. In using the term 
“ sugar,’ we mean the crystallizable sugar that goes by the chem- 
ical name of sucrose. The amount of sugar is stated in two ways: 
“ Sugar in beet” and “sugar in juice.” One hundred pounds of 
sugar beets contain, on an average, about 95 pounds of juice, and 
so the sugar in 100 pounds of beets is.contained in 95 pounds of 
juice, Therefore, the juice is more concentrated with respect to 
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sugar, and when the results are expressed in percentages, the 
number expressing the per cent of sugar is higher in the juice 
than in the beet. 

We present below in tabulated form the results obtained in 
making analyses of about 140 samples of sugar beets grown in 
this State during 1897: 


RESULTS OF ANALYSES OF SUGAR BEETS GROWN DURING THE SEASON OF 1897. 


E g-| ge | as | 88 | 82° 1/8 
bo a 33 ae | €s = | 22. 
me = | #42 2.2 == 72 | Oo 
| #3 es | as eel eta akc aaa inca 
VARIETY OF BEET. | ce | .2 | of aye of ons |-5e 
Necks hal ewe mere, Se am= | se | se 
lao zl 52 © Swe | Sa | 38 

| =| hae he ad Pw > Oem > i oO > 

< | % ip Mee a9 <4 | <q < 
Per ct. | Per et. | Per ct. Per et. Ozs. 
Klein Wanzlebener .-..| 11 to 12 | AU ee LD aa eg 166") 762500220 
Klein Wanzlebener -.-..12to13 |} 11 1 le cise 1SES | Sean) as 
Klein Wanzlebener ....|13to14 | 10) 13.8| 14.5 18.3} 80.0} 14 
Klein Wanzlebener .--.|14to15 | 11) 14.7 | 1 5eS 19.3 80.3) | 17 
Klein Wanzlebener .-.- 15 to 16 Lae ele 16.6 WET | (S40 let: 
Kiein Wanzlebener .... 16 to 17 11 16.5 17.4 20.4 | 85.3 | 16 
Klein Wanzlebencr .-..| 17 to 18 13 LEGA IBS ZU TW" ~ “Bbe2 dae 
Klein Wanzlebener ..-.| 18 to 19 3 18.5 19 5 22.7 8 9); 13 
Vilmorin Improved ....| 11 to 12 | SI aes ley 1h 16.4 a0) | 6 
Vilmorin Improved ....| 12 to 13 5 12.8 13.5 i ON pede de tamed: 
Vilmoriu Improved .-.-.., 13 to 14 9 13.8 14.5 17.6 82.4 | 19 
Vilmorin Improved ....| 14 to 15 8 14.8 15.6 18.8 83.0 | 16 
Vilmorin Improved ..../15to16 |) 17 15.6 16.4 20.0 | 82.0] 16 
Vilmorin Improved .--.| 16 to 17 9} 16.6 17.5 20-0.) <«° 87-5. |» do 
Vilmorin Improved -.-., 17 to 18 6 17.8 18.7 2129) |= 85-4 ets 
Vilmorin Improved ..../18t019| 2] 18.6) 19.6 | 23.4] 83.8 | 24 

SUMMARY. 
| fl | 

Klein Wanzlebener ....| ..-.-.- 7S;| <Ab-3.) 16.1 }.. 19.6.) 62.2.) tg 
Vilnorin Improved <-22| =----- - bo 15-8") 161) 19-4} REO ae 
Avera opal ..2 51, 2s se) nn. | 15.3 | 16.1| 19.5| 82.5 | 163 


Below we present general averages of some of our results giv- 
ing figures for several different counties. While these results 
are of interest, they possess little real value so far as they repre- 
sent general conditions, because we have received too few sam- 
ples from most counties to afford any fair basis for comparison. 
Readers are carefully cautioned against drawing any sweeping 
conclusions from the results presented in this manner. 
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e 
RESULTS OF ANALYSES OF SUGAR BEETS GROWN IN DIFFERENT COUNTIES. 


| 
‘ ain Amount of Awount of Jo-efficien 
SUE BS sugar in beet. |sugar in jae. teats 
| 
Per cent. Per cent. 

AID ADDY. = ct a bok oe rete te eas eels oar 16.2 Vig 81 
IBTOOMO > cee eee eee oe ee eee Soe 14.3 15 81.1 
Cay dec sae eens ea Sear soos eee eee 12.9 13.6 74 
Chautauqua .-.-.. BAP S55 Soe Boe SOS SSO OA 14.7 15.5 82.4 
Clinton. eas a ees eee ee Se eS ee Sp 7/ 16.5 $0.5 
Golumbiacit eee sc oe 16 16.8 | 82 
Coptlands 532-2 ee = ee) eae es 14.4 ae) 79.6 
RID ao 2 otek wc ee eee oe ed nee ee  1bes 1623 82.3 
Gonesebe 2-2 se eo es ee ees 14.1 14.8 79.2 
IO WIAS | 4a ee See ee eee So Cee | 14.8 | Lae 83.3 
MAISON, Se strate ee ee a eee eee | BETA | 16.5 $2.5 
MGNnTOO orn 3 cote cart a ctoce Dias cle ae See nates Nee 16 | 86.5 
Oey 00 Figen eS Re Doe Ee <I yee eR ans SEO Gr 15.4 | 16.2 | 83.5 
OnGarios sans ae ne ceca: Sees 152d 16.3 $2.3 
Orlesnst:.s.. fees: Sees ee hae 14.6 Jia ty 84.2 
OR SRO SS See ae pe, es Se = Ran ase 14.3 i 87.3 
MisseO. gs oe chat ase Lee eee eee l 16.3 i ae 86.9 
Di eloaWmenCes eee okt Sees oe eee 16.1 17 $4.2 
Vii WERE 28 Ses 522 eS ae: 14.7 | 15.5 81.6 


A few results are not inserted in the foregoing table, because 
the beets were considerably dried when received and the results 
were unduly high and misleading. 

From these data it would appear that in making estimates, 
farmers would be wisely conservative in basing their calculations 
upon beets containing an average not exceeding 15 per cent of 
sugar. Disappointment will await most of those who, never hav- 
ing grown sugar beets, expect profits from the industry based 
upon figures that are much above the average actually obtained. 
It must also be kept in mind that the season of 1897 in New York 
was most favorable for beet growing and the results secured 
probably represent conditions better than average. 

The average percentage of sugar in beets, as reported in other 


states, is as follows: 


ha. 
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AVERAGE PERCENTAGE OF SUGAR IN BEETS GROWN IN DIFFERENT STATES. 


SUGAR. 
STATES. =F 

In beets. In juice. 

Per cent. Per cent. 
California, average for five years. ---..--- 14.2 14.9 
Utah, average for five years.-------..-.-- 12.2 12.8 
Nebraska, average for five years...--...-- 12.8 13.5 
(ONGYQUIN cl ont cee be ce es eer ES Dec Eaa ener 14.2 14.9 
\WWRSIIIGiDitle @e6 Soccdacesess aHogesceeeps 14. 14.7 
\WiC@tiie= so Héeestee ree ee oe toseceeecess 11.8 12.4 


CONDITIONS INFLUENCING AMOUNT OF SUGAR IN 
BEETS. 


Numerous conditions exercise a marked influence upon the 
development of sugar in beets. Among the most important, we 
may mention the following: 

1. Climate. 

2. Variety of Beet. 

. Quality of seed. 

. Plant-food. 

Soil. 

. Methods of cultivation. 

. Size. 

. Time of planting and harvesting. 


CO VSD oT FR 


1. CLIMATE. 


Temperature—According to extended experience, it has been 
Shown that the highest amount of beet sugar is commonly 
obtained in places whose mean summer temperature is about 
70° Fr. 

Rainfall—tThe amount of rainfall most favorable to the devel- 
opment of sugar in beets is from two to four inches a month dur- 
ing the summer. Midsummer drought works injury to the de- 
velopment of sugar beets. Rains after the crop has matured and 
before it is harvested may start a new growth of the beets, by 
which the percentage of sugar is materially lowered, 

412 
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Sunshine-——An abundance of sunshine also is essential to the 
largest development of sugar in beets. 

Most of the tillable portions of New York practically fulfil the 
climatic conditions required for a satisfactory development of 
sugar in beets. 

2. VARIETY OF BEET. 

The wnount of sugar present in a beet varies, to some extent, 
with the variety of beet grown. Taking standard varieties, we 
find greater differences in the sugar content of the same variety 
grown under different conditions than we do of different varieties 
grown under uniform conditions. The varieties most commonly 
grown the past year in this State have been Vilmorin Improved 
and Klein Wanzlebener. Several other varieties have been 
grown at this Station. We give below a tabulated statement 
showing the per cent of sugar contained in different varieties of 
beets grown during the season of 1897. 


SUGAR IN DIFFERENT VARIETIES OF BEET. — 


Average 

amount of 
; Sugar in beet. 

VARIETY. Per cent. 
{ilein - Wvanziebener. as Ph.% eae ewe ore nuclear aes ecepaeiet ocean oes 15.3 
Walmorin: Timproved s:.. bse ots ao eee eees PE bE tas eee oe 15.3 
Klein Wanzlebener (grown at Geneva)... .... 2... ss cece cc cetsee TLIG/ 
Vilmorin Improved (grown at Geneva)........... 000+ acc ce os 15.5 
Demesmay (zrowm at GEMCVa) sins sate wee clots ete ciate esate eierae ue oe 
Wilmorin: Mlite(erown: at Geneva) eos. sites eel eee 14.5 
Vilmorin’s La Plus Riche (grown at,Geneva). ... 06... - ecw weles 16.6 


3. QUALITY OF SHED. 

The importance of using only highly bred seed cannot be over- 
estimated. In Europe the production of sugar-beet seed has 
become a separate branch of industry. Carefully selected and 
tested beets containing from 16 to 18 per cent of sugar and of 
high purity are used for this purpose. 


4, Puant Foon. 


Kinds and amounts.—It is safe to assume that sugar beets can- 
not be successfully grown on many farms in this state for any 
considerable length of time without the application of plant-food. 


——. 
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Analyses of sugar-beet roots show quite a wide range of variation 
in respect to fertilizing constituents, as may be roughly indicated 
in the subjoined table: 


FERTILIZER CONSTITUENTS IN SUGAR BEETS. 


POUNDS IN 2,000 POUNDS OF SUGAR BEETS. 
CONSTITUENTS. 
Variation. Average. 
peeeleee ke ee 

Pounds. Pounds. 
INI igea ne GOO on 5e one Io enna. 3 to 5 
Phosphoric acid 2: l2s--2-- ------ --=- ---~- 1 to 3 2 
Teton Se 5 Seen She > So oSeC Cen eer oaae 6 to 8 7 
Wai anes cena e aoa =~ an wae oem 1 to 14 1} 
Magnesia ....--------------------------- 1 to 14 1+ 


In basing upon the preceding average the composition of a 
fertilizer to be used in growing sugar beets, one may plan to use 
approximately the amount of nitrogen indicated, considerably 
more phosphoric acid than the analysis gives and a little more 
potash than is shown by analysis. As a rule, most of our soils 
contain enough lime and magnesia. As a general guide, we can 
suggest for use in fertilizing sugar-beet crops a mixture con- 


taining 

RS Histe CCRT Pore fon ofiatic CAS Rae roca SLGNe dance ce alistare” Saas aPauace Tavoua ec ola\ nie se 4 per cent. 
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One hundred pounds of a fertilizer having this composition 
would supply plant-food needed for the growth of one ton of 
marketable beet roots. It is probable that in most cases the 
application of 1,000 pounds of such a fertilizer on each acre of 
land would satisfactorily maintain fertility, assuming that the 
soil was supplied with some available plant-food at the start. 
With large yields of beets, more than 1,000 pounds of such fertil- 
izer might be required ultimately. 

The foregoing estimates are based upon the supposition that all 
portions of the crop are returned to the soil, except the roots 
sold to the sugar factory. If the leaves and crowns are not left 
for the soil, the amount of fertilizer to be applied will need to be 
increased considerably, since these parts are much richer in 
plant-food materials than the marketable roots. 


196 REPORT OF THE CHEMIST OF THE 


Available sources of plant-food.—Stable-manure, well rotted, has 
been extensively used with good results. It should be used with 
caution, however, as will be indicated later. It must be re- 
membered also that the exclusive and continuous use of rich. 
stable-manure may ultimately result in a one-sided nitrogenous 
fertilization and a gradual exhaustion of phosphoric acid and 
potash from the soil. Nitrogen can be supplied by stable-manure, 
nitrate of soda, sulphate of ammonia, fish-scrap, cottonseed meal, 
bone meal, or slaughter-house refuse, such as dried blood and 
tankage. Phosphoric acid can be furnished in the form of acid 
phosphate, bone meal, dissolved bone, etc. Potash can be sup- 
plied in any of the forms common in commerce and also by means 
of the molasses residue of beet-sugar factories. When lime is 
known to be needed, it can be supplied in the form of quicklime, 
Jand-plaster, ground shells, etc. Magnesia, when needed, can be 
furnished by the press-cake of sugar factories or in the form of 
German double sulphate of potash and magnesia. 

Mixtures of plant-food—The following mixtures of high-grade 
materials are offered as suggestions or illustrations of what could 
be used, the amounts given being for one acre of land: 


MIXTURE No. 1. MIXTURE No. 2. 
Nitrate of soda. ....... 60 pounds. Bone meal............. 500 pounds. 
Dried plood-erac eter 200 pounds. Sulphate of ammonia. .100 pounds. 
IISH=SCLAP« erele tiene. eyeieres 150 pounds. Sulphate or muriate of 
Acid phosphate........ 400 pounds. potash 32 itowas cotton 180 pounds. 
Sulphate or muriate of Acid phosphate........ 100 pounds. 
HOI ogoaouan Sbocas 180 pounds. 


MIXTURE No. 8. 

Stable manure, well-rotted, 8,000 pounds or more applied to the crop 
preceding the beets, supplemented by bone meal, 500 pounds (or acid 
phosphate, 300 pounds), and sulphate or muriate of potash, 180 pounds. 

The phosphoric acid and potash can be applied to the soil at 
the time of putting in the beet crop. 

The cost of these mixtures will probably average from $10 
to $15 for 1,000 pounds. In purchasing plant-food materials 
farmers must be governed by the market conditions prevailing 
at the time of purchase and by other economical considerations. 
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Special Suggestions.—(1) Time of application. Stable-manure 
and other similar materials are best applied to the crop preceding 
the beet crop. Readily available forms of plant-food can be 
applied to the soil when the crop is put in or just before. 

(2) Precautions. Excessive application of stable-manure or 
other nitrogenous materials should be avoided, in order to secure 
beets of good quality. Well-rotted is preferable to fresh stable- 
manure. 

(3) Rotation. Beets will, as a rule, give best results in respect 
to sugar, when grown in rotation with other crops. It is 
wise not to grow more than two crops in succession on the same 
soil. A plan of rotation suggested by Dr. Wiley is wheat, beets 
and clover, one crop of which is cut for hay and the second crop 
turned under, this to be followed by potatoes, wheat and beets. 
Beets do best after some cereal. 


5. Soin. 
As a rule, good sugar beets can be grown on any soil which 
will produce a satisfactory crop of wheat, corn or potatoes. 
Fairly level soil, well drained, is essential for best results. 


6. Mmrxuc DS OF CULTIVATION. 


Of the conditions under the farmer’s control, requisite to suc- 
cess in growing sugar beets of high quality, there is none of 
greater importance than the methods employed in preparing and 
cultivating the soil. Plowing should be done in the late autumn 
to the depth of not less than 9 inches. <A subsoiler should follow 
the plow, loosening the soil 6 or 7 inches deeper, thus giving a 
total depth of 15 inches or more. In the spring only the surface 
needs preparation, and this should be put in very fine tilth imme- 
diately before planting. The thinning should be done promptly 
when four leaves show. 

During 6 to 8 weeks of the growing season, the soil should 
be cultivated once a week at least and in dry seasons more fre- 
quently. There is probably none of our common crops which is 
more exacting than the sugar beet in its demands for careful, 
prompt and regular attention, if satisfactory results are to be 

realized. 
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7. Size oF Burers. y 
OS he ae 
Large beets are inferior for sugar production. The size yield- 
ing most sugar weighs from one to two pounds, though factories 
do not usually reject beets weighing as much as three pounds. 
The beets which have come under our observation have varied in 
weight from seven ounces to three pounds and twelve ounces, the 


average being a fraction of an ounce over one pound. 


8. TIME oF PLANTING AND HARVESTING. 


The main consideration to be kept in mind in this State in 
respect to time of planting sugar beets, is to allow sufficient time 
for complete maturing. Taking our seasons as they average, the 
planting can usually be done in May. In planting later than June 
1, much risk is incurred in reference to the proper ripening of the 
crop. e 

Before harvesting, the beets should ripen completely, since im- 
mature beets contain less sugar than the ripe ones. At maturity 
the leaves turn yellowish green and the outer ones bend down 
about the beet. It requires about 150 days for a crop to develop 
its highest sugar content, varying, of course, with the character 
of the season. Harvesting must take place before the second 
growth commences, since this decreases the amount of sugar. 


II. PURITY OF SOLIDS IN JUICE. 


eo 
Ee 


* While the percentage of sugar contained in a beet is highly 
important, it is not the only factor that determines the quality of 
the beet. The purity of the solids in the sugar-beet juice must be 
considered also. Beet juice contains besides sugar other sub- 
stances in solution. To illustrate, the juice of a certain sample of 
sugar beets contains 12.8 per cent of sugar and 18.2 per cent of 
total solids, including sugar and other materials. This leayes 5.4 
per cent of solids not sugar. Having the per cent of sugar and 
the per cent of total solids, how do we state the purity of the juice? 
We divide the per cent of sugar (12.8) by the per cent of total 
Solids (18.2) and the product, expressed in parts per hundred, is. 
70; and this we call the “ Coefficient of Purity,” which may be 
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defined as the proportion or percentage which the sugar consti- 
tutes of the total solids in the juice. Thus, in the ilustration 
given, of 100 parts of total solids in juice, the sugar forms 70 
parts. 

Why is the coefficient of purity regarded as an important ele- 
ment in determining the quality of sugar beets? Because tke 
portion which is not sugar prevents complete crystallization and 
recovery of the sugar in the process of manufacture. Experience 
has shown that for each pound of non-sugar solids, one pound of 
sugar is not recovered from the juice. In the illustration used 
above, we have in 100 pounds of juice 12.8 pounds of sugar and 
5.4 pounds of non-sugar solids. Then, in this case, we should 
expect to recover only 7.4 pounds of sugar from the 12.8 pounds 
present in the juice. : 

To give another illustration, 100 pounds of juice contains 17.3 
pounds of sugar and 19.8 pounds of total solids. The coefficient 
of purity is 87.5 and the amount of non-sugar solids is 2.5 pounds. 
From 100 pounds of such juice, 14.8 pounds of sugar could be re- 
covered. 

Asa rule, sugar is recovered to the extent of 70 pounds for 100 
pounds of sugar in the beet root. 

From the preceding statements, the importance of the purity 
of beet juice can be appreciated as an element in determining the 
practical value of sugar beets for sugar production. 

The tabulated statement onpage 191 shows the results obtained 
by us in our season’s work. 


CONDITIONS INFLUENCING COEFFICIENT OF PurRITY. 


Most of the conditions which affect the percentage of sugar 
contained in beets also influence the coefficient of purity. Among 
conditions specially to be mentioned are the following: 

1. Maturity. 

2. Fertilizers. 

3. Size. 

4, Portion of root. 
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1. MATURITY. 


Unripe beets contain a large proportion of non-sugar solids 
and hence a lower coefficient of purity than ripe beets. Such 
beets have, therefore, a smaller proportion of sugar that can be 
recovered. 

2. FERTILIZERS. 

The excessive application of stable-manure or other nitro- 
genous fertilizers lowers the coefficient of purity. Soils contain- 
ing a large amount of organic matter, like drained swamp lands, 
and recently cleared forest lands, produce beets having a low co- 
efficient of purity. 

3. SIZE. 

The size of beets is often closely associated with the amount of 
nitrogenous plant-food employed. Excessive use of such manures 
tends to produce a rapid, rank growth of beets, large in size but 
poor in quality, especially in respect to coefficient of purity. Too 
great distance between roots in soil also tends to promote growth 
in size at the expense of quality. 


4. PortTIoNn or Roov. 


The neck or crown of the beet root contains large amounts of 
non-sugar solids. The entire portion of the beet growing above 
ground is rich in those solids producing low coefficient of purity. 
It is, therefore, important to have the root grow above ground as 
little as possible. 

Ill. YIELD OF BEETS. 


A very important element to be considered by the farmer who 
plans to raise sugar beets is the yield. However high in quality 
sugar beets may be, it is necessary to secure a good yield of roots 
in order to realize satisfactory money returns. Reliable data 
appear to indicate that we may regard 20 tons of marketable 
sugar beets of high quality as the largest yield an acre that can 
be realized in commercial operations. Yields are often reported 
exceeding 25 and 30 tons an acre, but such returns are open to 
suspicion, so far as they represent commercial conditions. Mis- 
leading yields are often obtained by weighing and counting the 
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beets covering a definite small area and basing the estimate for 
an acre on the data so obtained. Another method employed in 
figuring out large yields is to obtain the average weight of a few 
beets and then assume that an acre contains forty thousand beets, 
each having the same weight as the average obtained. Moreover, 
reports of yields are often based on results secured in growing a 
fraction of an acre of beets under conditions which are more 
favorable than those met in working with several acres. 

To obtain the fairest idea of yield under commercial conditions, 
we can do no better than to study the results furnished by actual 
operations where sugar beets have been successfully grown for a 
period of years on a commercial scale. Below we present results 
reported by the sugar-beet factory at Lehi, near Salt Lake City, 
Utah, and by the Chino Valley Beet Sugar Company, in Southern 
California, and also some data derived from German sources. 


YIELD OF MARKETABLE BEETS GROWN ON ONE ACRE. 


| 
| | 


REPORTS GIVEN BY entgot. || t1gges. | 1893. 1894. 1895. Average. 
= 
Tons. Tons. | Tons Tons. | Tons. Tons. 
Factory at Lehi, Utah. ..-. 6-60} -626 4 927 7 eee ae 9.16 
Chino Factory, Southern, 
California esss-oo sao ee ok 7.26 Wed ey a e926 11.03 9.33 
German factories...-...--. T2RSi oe HeD a) tte 13 0 12.4 IPP al 


There is no reason to believe that the average New York farmer 
will secure results largely in excess of those reported above. If 
an average yield of 10 tons an acre can be secured at the start, 
our farmers will realize larger returns than did those of California 
and Utah during the first years of their experience. The table 
above is encouraging in that it shows steady progress on the part 
of the farmers in securing larger yields. The commercial experi- 
ence of others should impress our farmers that they are not to 
expect exceptionally large returns the first year, for this is likely, 
in the very nature of the case, to prove the poorest in yield; but 
acquired experience should bring with each year an increased 
yield. During the past season we secured a yield of 15.1 tons of 
marketable beet roots an acre on the Station farm. 
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Those factors which influence the quality of the sugar beet 
also affect the yield more or less, among which are the variety of 
beet grown, quality of seed, distance between plants, soil, culti- 
vation, season, etc. 

In this connection may be considered the amount of pure sugar 
produced an acre. Using the same sources of information as 
those given above, we have the following table: 


YIELD OF PuRE SuGAaR FROM SUGAR BEETS GROWN ON ONE ACRE. ~~ 


REPORTS GIVEN BY 1801. 1892, 1893. 1894. 1895. Average. 


Pounds. | Pounds. | Pounds. | Pounds. | Pounds Pounds. 


Factory at Lehi, Utah.--.-| 1,162] 1,227] 1,719| 2,336 | 2,539 | 1,797 
Chino ‘Factory, Southern 

CabLGEniaa- oo je ei= | 1,510] 1,680} 2,621 | 2,198; 2,670, 2,136 
German factories.--. ------ ener | aaaeene | 3,276 | 3,149 | 


3,514 | 3,313 
| | 


It is a matter of much interest to note that the yield of sugar 
an acre increased quite rapidly from year to year in the Utah and 
California factories. This was due not only to an increase in 
yield of beets, but to an increase in the per cent of sugar and co- 
efficient of purity. 

Taking the averages obtained by our analyses and assuming the 
average yield of marketable beet roots to be 10 tons an acre, we 
estimate that, under these conditions, there would be a yield of 
about 2,400 pounds of commercial sugar. 


IV. COST OF RAISING AND TRANSPORTING CROP. 


Numerous factors enter into the cost of raising sugar beets and 
these will vary in different places. Among such factors may be 
mentioned the value of land, the cost of Jabor and the extent 
to which hand Jabor and machine labor are employed. Some of 
the details of this subject are discussed hereinafter, when data 
are given derived from actual experience in raising beets on the 
Station farm. It may be regarded as a conservative estimate to 
place the price at which beets can be grown in New York under 
favorable conditions between the limits of $40 and $50 an acre. 


The cost of transporting the crop from the farm to the factory 
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must also be considered. The accessibility of a factory is a pri- 
mary condition which will by itself determine the practicability of 
raising sugar beets. The cost of transportation is an item which 
must be calculated by each farmer for the conditions existing in 


his particular case. 


V. MARKET PRICE AND PROFITS. 


Provided a factory is accessible, there is a good degree of cer- 
tainty that for years to come there will be a sure market for all 
the beets raised. It cannot be foreseen definitely what unex- 
pected conditions may arise to affect seriously the price to be paid 
for beets, but good beets ought to bring the farmer not less than 
$4 a ton and from this up to $5. In general, a profit from $5 to 
$10 an acre above all expenses may be regarded as a fair return 
from the crop. 


VI. GENERAL CONSIDERATIONS. 
The sugar-beet crop is to be regarded as an additional one, to 


which a farmer, properly located, may give a portion of his time. 

It is not intended to take the place of other crops which one | 
knows can be successfully grown. In commencing, farmers will 
be wise to limit their crop to one or two acres and increase it 
only as they see their way clear to do so. 

The educational value to be derived from growing sugar beets 
properly can hardly be overestimated. The exacting demands of 
its successful culture require the best kind of farming. It is rea- 
sonable to assume that a farmer who grows sugar beets well will 
be likely to grow his other crops better than he did before raising 
beets. 

In addition, it is to be remembered that the soil on which a 
crop of sugar beets has been grown is left in better mechanical 
condition than by other crops and that it is in better condition for 
growing other crops. 
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REPORT OF THE HORTICULTURIST. 
S. A. BEACH. 


IL TREATMENT OF LEAF SPOT IN PLUM AND 
EY ORCHARDS IN 1896.* 


SUMMARY. 


The following report of the work in treating the leaf spot 
disease of plum and cherry in 1896 is intended as a sequel to 
Bulletin 98 which contains an account of the work in 1895. 


WorkK witH PLuMs. 


The questions investigated in 1896 were: 

(1) Can the disease be controlled with two treatments of 
Bordeaux mixture 1 to 11? 

(2) If but two or three treatments are to be made when should 
they be given? 

In the case of Italian Prune, on which variety the disease was 
most prevalent, the best results came from three treatments made 
May 25, June 17 and July 14. 

The experiments indicate that if but two or three treatments 
are made the first should be given during the last week of May, or 
about ten days after the blossoms fall, and the second about 
three weeks later. 

In seasons when the disease is no worse than it was in 1896 
it may be practically controlled by two sprayings. 

These experiments show an average increase in the yield of 
sprayed Italian Prunes of 24$ lbs. per tree at a cost of less than — 
one cent per pound. 

Worx WITH CHERRIES. 


On orchard trees of Montmorency sprayed with Bordeaux mix- 
ture May 14, May 29 and June 15, 1895, ove a slight amount of 


edeorint of Bulletin No, 117. 
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rot was found, while on adjacent trees of the same variety which 
were not sprayed, from one-twentieth to one-fifth of the fruit 
rotted. 

On orchard trees of Montmorency sprayed June 15, 1895, with 
eau celeste soap mixture, only a slight amount of rot was found, 
while on adjacent unsprayed trees from one-twentieth to one- 
fifth of the fruit rotted. 

From the middle of June, 1895, till the close of the season the 
unsprayed trees had much more and better foliage than did the 
trees which had been sprayed. 

Generally the injury to the leaves in 1895 was much greater 
on the trees which were sprayed with eau celeste than it was on 
the trees sprayed with Bordeaux mixture but on one group of 
Reine Hortense the Bordeaux mixture caused the greater injury. 

No injury to the leaves resulted from spraying orchard trees 
with Bordeaux mixture in 1896, even when they were drenched 
with it. 

Bordeaux mixture applied as late as May 25 is liable to show 
on the fruit when it is ripe and injure its appearance. 


INTRODUCTION. 


The leaf spot disease of plum and cherry was less destructive 
in New York orchards in 1896 than it has been in some former 
years, yet in some instances it did considerable damage to certain 
kinds of plums. Instances were also reported in which cherry 
trees lost a good deal of foliage by it, but usually they were 
troubled but little. 

The character and appearance of this disease are explained in 
Bulletin 98 which contains an account of the investigations in 
treating it which were made by this station in 1895. As there 
stated, the objects of the investigations were: 

1. To-compare Bordeaux mixture with eau celeste soap mix- 
ture for preventing the disease on bearing trees. 

2. To learn what is the fewest number of treatments by which 
the disease may be controlled and the best time for making them. 

The results of the experiments with plums will first be con- 


sidered. 
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TREATMENT OF THE DISEASE ON BEARING PLUM 
TREES. 


The investigations in 1895 showed that while the treatment 
with the eau celeste checked the disease it injured the foliage. 
The treatment with Bordeaux mixture did just as much good, or 
even more, in checking the disease, and it did not hurt the foliage. 
There was no good chance to compare these two remedies in 
August, either in 1895 or 1896, as the trees did not show enough 
injury early in August to permit of a satisfactory comparison of 
the two remedies. In the latter part of August and in September 
and October the good effects of the early spraying which was 
done in May and June showed very plainly. It seems probable 
that if the early treatments are thoroughly made there will be 
little need of spraying in August. Should August treatment be 
found necessary eau celeste might be preferable because it is less 
liable to show on the ripe fruit, but we are not prepared to say 
that it is preferable. 

The Bordeaux mixture was so much superior to the eau celeste 
in the trials which were made in 1895 that no experiments in 
comparing the two mixtures for early treatment were made in 
1896. 

The investigations as to the fewest number of treatments with 
Bordeaux mixture, 1 to 11,* necessary to control the leaf spot on 
bearing plum trees and the best time for making them, were con- 
tinued in 1896 in the same orchard of T. C. Maxwell & Bros. 
which was kindly offered to the Station for this purpose in 1895. 
The treatment gave marked results, especially with Italian prune, 
and to a large extent confirmed the results of the work in 1895. 
The weak Bordeaux mixture, 1 to 11, again proved entirely satis- 
factory and it is confidently recommended for treating plum leaf 
spot. 

Plan of the work in 1896.—Four series of treatments were 


compared, namely: 
Series . Italian Prune, Guii and Lombard were sprayed May 


14, June 3 and June 17. The first treatment, May 14, was given 
soon after the blossoms fell. 


*The 1 to 11 formula for Bordeaux mixture requires one pound sulphate of copper to 
make eleven gallons of the mixture. 


14 


ch 
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Series 2. Italian Prune, Guii and Lombard were sprayed May 
25 and June 24. 

Series 3. Italian Prune and Lombard were sprayed May 25, 
June 17 and July 14. Guii was not included in this series for it 
ripened its fruit in August and the last application July 14 would 
be liable to show on the ripe fruit. 

Series 4. Guii sprayed May 25 and June 17. 

One hundred and sixty-eight trees were included in these exper- 
iments, so it appears that the tests were sufficiently extended to 
insure reliable results. 

Results—Through the early part of the season the trees, 
whether sprayed or not, showed but little of the leaf spot. Later 
the disease became more noticeable, especially on the Italian 
Prune. With this variety the trees in Series 2 showed-a little 
more injury than corresponding trees in Series 1 and 3 but were 
far superior to the unsprayed trees. 

As early as August 12 the ground under many of the unsprayed 
Italian Prune was thickly strewn with fallen leaves and in conse- 
quence of this loss of foliage the fruit was prematurely ripening 
and dropping. At this time the unsprayed Guii trees had lost 
some leaves but unsprayed Lombard were in nearly as good con- 
dition as the sprayed Lombard. 

October 3 a careful estimate of the amount of loss or injury 


to foliage was made from which the following summary is de- 


rived. 
INJURY UPON SPRAYED AND UNSPRAYED PLUMS. 


Amotn’ oF Ingury. 
Italian Prune. Lombard. Guii. 
Per cent. Per cent. Per cent. 
Series 1. Treated May 14, June 3 
watt hela (ees ae aceon Necor acdc 1to 5; average 
about 3. About 10. | About 6. 
Notstreated 4.2223 22528552 opr ease 50. to790. About 10. | About 15. 
Series 2. Treated May 25 and 
“JLT A= )071: 5 I ge Eee wre Average about 6.| About 3. | About 10, 
NOUSITOALEQ o-.52 cn cu ces eiuee does 50 to 90. About 25. | About 15. 
Series 3. Treated May 25, June 17 
PhaVili hitb 80 CSO ere = eS Se ore Average about 2. | About 5. 
INO SUG ANE Osis d oie wos a's Sere ene ere 50 to Y0. About 10. 
Series. 4. Treated ‘ay 25 and 
NOL 2 a bee atic ecacacineels cece = || mam eeeeta te Geet Nee About 3 
Moti treated. isihey Juiseet Soeccdeeeleee cease ba ssc een Fee eee About 15 
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An examination of this table shows that in the case of Italian 
Prunes the best results came from the three treatments given in 
Series 3, namely May 25, June 17 and July 14. The experiments 
of 1895 showed that when no more than three sprayings are given 
during the season it is not best to begin before the trees blossom 
but rather make the first spraying after the blossoms fall. The 
experiments of 1896 indicate that it is better to put off the first 
treatment till the last week of May, or till about ten days after 
the blossoms fall. 

The attempts to control the disease with two treatments which 
were tried in 1895 and 1896 show that when the disease is no 
worse than it was in those years it may be practically controlled 
by-two treatments; but it is hardly safe to recommend this plan 
unqualifiedly till it has stood the test of a season when the 
attacks of the leaf spot fungus are unsually severe. 

In view of the results of the investigations of 1895-6, the follow- 
ing line of treatment is confidently recommended, instead of that 
which was suggested on page 14 of Bulletin 98. 

Course of treatment recommended for plum leaf spot—When but 
two treatments are to be made during the season, let the first 
be given about ten days after the blossoms fall—that is, usually 
about May 25. It should not be made later than June 1. Make 
the second treatment about three weeks after the first. Better 
results may be expected from three treatments and three treat- 
ments are especially recommended in seasons when the disease 
is very abundant. Make them as follows: 

First. About ten days after the blossoms fall. 

Second. About three weeks after the first. 

Third. From three to four weeks after the second. 


| YIELD OF FRUIT INCREASED BY SPRAYING FOR THE 
PLUM LEAF SPOT. 


Aside from the results bearing directly on the questions under 
investigation in 1895 and 1896 the experiments in treating plums 
for the leaf spot brought out some very important and definite in- 
formation as to the influence of such treatment on the yield of 
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trees which are subject to the attacks of this disease. It has 
already been said that the injury from the leaf spot was especially 
severe on the Italian Prune, sometimes called Fellenberg, a va- 
riety which usually begins to ripen here the first week of Sep- 
tember. Of the trees of Italian Prune which were under experi- 
ment in 1896 (see page 210), 48 were sprayed and 24 were left 
unsprayed. As early as August 12 the ground under many of the 
unsprayed trees was thickly strewn with fallen leaves, and con- 
sequently the fruit was ripening and dropping prematurely, while 
under the sprayed trees very little fallen leaves or fruit was to be 
seen. The amount of fallen fruit and leaves was so much greater 
under the unsprayed trees that by looking at the ground one could 
easily tell which trees had not been sprayed. 

Because the treated trees held their foliage much better, their 
fruit ripened later and on the whole averaged larger than the fruit 
on the unsprayed trees. Remembering that the later fruit, as a 
rule, brings better prices, it is at once apparent that the increased 
yield in this case does not fuily represent the increase in receipts 
from sprayed as compared with unsprayed trees. The following 
is a statement of the picked fruit, drops and waste from these 
trees and the date of picking. The yield is measured both by 
nine-pound baskets and by pounds, except for the waste: 


YIELD OF PLUMS FROM SPRAYED AND UNSPRAYED TREES. 


Average 
DATE, Grade. Baskets. | Pounds. | Pounds 


per 
basket. 


SEY DLE LUT] OY 2) aia) Uspee eemeeeeyet Picked! seeenieeeso2s-: 369 | 3,374 9.14 

September 24.5 =. +. cee lanes PickedG pase cee. pecsse 48 436 9.08 
Drops: 220258. 22 tess. 17 181 10.65 
WidSt@eec cee eet Seo lisa ee 110 


cee wees 


AW OTISUIZO nists Sos Saloe ae eel Piokedt cccvescass se ae 104 897 8.63 

Septeniber 12..--....--12-- Pickedstrise jokes os 36 427 11.86 
Drops’ -2--sce ee eee ee 12 84 7.00 
Wiaste, << scics,casvpsseases|) ememee 290 


The amount and character of the average yield per tree is as 


follows: , 
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AVERAGE YIELD PER TREE. 


SPRAYED. Nor SPRAYED. 
| Baskets.| Pounds. | Per cent.) Baskets. | Peunds. | Per cent. 
bicked truth: ae=s--s- 5 = — 8.69 79.38 93 5.83 | 55-17 78 
Dropsyas ace a tectaee settee =e OLase lt aay 4 0.50 3.50 5 
WHIRUE 3 = Sap ohare cea onl Maneepoe 2.29 OP ee ctars | 12.08 17 
Total marketable -..- 9.04 | 82.15 97 6.33 | 58.67 83 


From these records it appears that where the trees were sprayed 
the average yield per tree of picked fruit was increased 44 per 
cent, the marketable drops increased 8 per cent and the waste 
decreased 81 per cent. The total yield of marketable fruit as re- 
corded in pounds was 45 per cent greater where the trees were 
sprayed than where they were not sprayed. The extra cost of 
picking, packing and hauling to market would be, in this case, 
13 cents. With the apparatus used by Messrs. Maxwell & Bros. 
the cost of spraying would be 8 cents per tree, counting the appli- 
cations which were actually made, i. e., two applications for six- 
teen trees and three applications for thirty-two trees. Thus the 
extra expense of securing and putting on the market an increased 
yield per tree of 24.48 Ibs. of fruit was only 21 cents. So it ap- 
pears that spraying for leaf spot in this instance secured an av- 
erage increase of 244 pounds of marketable fruit per tree at a cost 
of less than one cent per pound. 


TREATMENT OF THE DISEASE ON BEARING CHERRY 
TREES. 


The experiments which have been tried by this Station during 
the last two years for preventing the leaf spot on bearing cherry 
trees have not met with very encouraging results. It was stated 
in Bulletin 98 that in 1895 the treatment injured the foliage. 
Generally speaking the eau celeste treatment caused more injury 
than did the Bordeaux mixture, although there was one exception 
to this in which Reine Hortense was more injured by the Bor- 
deaux mixture than by the eau celeste. 
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The work was continued in 1896 for the purpose of learning 
whether heavy applications of Bordeaux mixture were more apt 
to harm cherry leaves than light ones, and also for the purpose of 
determining the fewest number of treatments necessary to control 
the leaf spot on bearing cherry trees and when they should be 
made. Mr. ©. K. Scoon, Geneva, N. Y., kindly offered the use 
of his orchard for this work. One hundred and fifty-five trees 
were included in the experiment; part of them English Morello 
and part Montmorency Ordinaire. 

But little leaf spot was seen, even on the unsprayed trees, so 
that but little difference could be seen between treated and un- 
treated trees. In October a few of the latter showed more yellow 
and fallen leaves than did sprayed trees which stood near by, but 
there was not enough difference to support any conclusions as to 
the merits of the different methods of treatment. 

Foliage not hurt by spraying—Contrary to the experience of 
1895 no injury to the foliage followed the use of Bordeaux mix- 
ture in 1896, even when the leaves were literally drenched with 
it. It is difficult to find any theory which offers a satisfactory ex- 
planation for the harmful effect of the Bordeaux mixture on the 
cherry foliage in 1895. It is the only instance in our experience 
in which cherry leaves have been injured by spraying with Bor- 
deaux mixture. 

Fruit spotted by the spray.—tin 1896 the first treatment was 
given May 14, soon after the blossoms fell. The.following treat- 
ment was made in one instance May 25, in another May 29 and 
ina third June 3. In all cases the fruit still showed the spots of 
Bordeaux mixture when it ripened, nearly two months later, al- 
though considerable rain had fallen in the meantime. 

The results of these tests do not give conclusive evidence as to 
the best way to treat the leaf spot on bearing cherry trees and no 
definite line of treatment can as yet be recommended. 


Il SPRAY PUMPS. AND SPRAYING.* 


WENDELL PADDOCK. 


SUMMARY. 

We are constantly in receipt of inquiries concerning spraying 
apparatus and methods of spraying, which show that elementary 
instruction on this subject is still needed. The following pages 
were prepared to meet this want, and the bulletin is addressed 
to those persons who are seeking such information. 

Some of the spraying machinery now on the market that has 
been tested at this station is illustrated and described and the 
addresses of the firms manufacturing it are given. The formulas 
of the principal mixtures used in spraying are given and many 
necessities and conveniences are mentioned. \ 

Important notice—Do not spray trees or plants when in bloom. 
It is in no instance necessary or desirable. By so doing not only 
are we liable to injure the delicate parts of the flowers, but what 
is more important, to poison the bees and other insects that are 
our friends. It would be impossible to grow some of our fruits 
commercially without the aid of insects in fertilizing the blos- 
soms. 
INTRODUCTION. 

Since spraying has become one of the operations of culture 
with so many farmers and fruit growers, it would seem as if 
exp'icit directions were now almost superfluous. Numerous bul- 
letins on the subject have been issued by our experiment stations, 
and the pages of agricultural and horticultural papers are alive 
with discussions on the subject. However, that there are many 
localities in the State where the methods of spraying are not 
understood is revealed by the numerous letters of inquiry that 
are received at this Station. 


| #heprint of Bulletin No. 121. 
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In order to simplify correspondence, as well as to supply a 
still popular demand, it was thought best to issue another bul- 
letin on spraying machinery. Accordingly, a circular letter 
was sent to some of the leading manufacturers requesting them 
to send their pumps to the Station for testing. The majority of 
the firms addressed responded to the request and kindly sent 
their pumps free of charge. 

In testing pumps it is not our purpose to try to decide what 
one is best, as some forms are better adapted to certain kinds 
of work than others. In the following pages we have tried 
to point out the good and bad features as they have appeared 
to us in our tests, so that the reader who intends to buy a spray- 
ing outfit may have a clear idea of what the pumps are like 
before he places his order. The illustrations are for the most 
part quite plain, so that extended descriptions need not be given. 

Many of the hints on spraying that are given have been printed 
a number of times in former bulletins of this Station. However, 
we still receive numerous questions concerning these points, so a 
repetition of them will not be out of place here. 

Selection of a pump.—When selecting a pump one should not 
have in view the cheapest one that will do good work. Almost 
any of the pumps now on the market will work satisfactorily for 
a time, but there are a number of other qualifications that should 
be considered. The durability, capacity, ease of working, ease 
with which the parts may be gotten at and repaired or replaced, 
and the efficiency of the agitator, are among the essentials that 
should be thought of. ‘ 

Work intelligently—We sometimes receive such questions as 
the following: “Isn’t it about time for me to spray my orchard?” 
When the questioner is asked what he intends to spray for, per- 
haps the answer will be, “ Oh, I don’t know, only I thought it 
must be about time to begin.” It is safe to say that such per- 
sons will not be able to see much benefit to be derived from 
spraying. 

Occasionally inquiries are made concerning the use of Bordeaux 
mixture for poisoning insects, and the value of Paris green for 


fod 
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combating plant diseases. It cannot be too strongly empha- 
sized that Bordeaux mixture is used only to prevent the spread of 
plant diseases, such as apple scab, though it serves as a repellent 
against some insects. Paris green is used to poison insects that 
chew their food, as do the potato beetle and the canker worm. 
Kerosene emulsion is used to kill insects that suck their food, as do 
_ plant lice and scales. 

This brings to mind the man who has sprayed and complains 
that he can see no benefit resulting from his labor. Such com- 
plaints can usually be attributed to one of two causes. Hither 
the work was not properly done, or else insects and diseases were 
not present in sufficient numbers to do any appreciable amount 
of injury. This only helps to emphasize the fact that each person 
must become acquainted with these pests for himself, for in no 
other way-can he intelligently combat them. It will not do to 
follow printed instructions or spray calendars too closely, for 
spraying cannot be done by rule, since the conditions are not the 
same from year tq year. ‘There are a few pests, such as the 
apple scab and codling moth, that are universally distributed, 
and we may expect attacks from them each season. It will pay 
to spray every season for such pests. We occasionally have 
seasons when the weather conditions are not suitable for the 
spread of insects and diseases, but they are the exception. Even 
in such seasons the spray will have some value, as it will tend 
to further diminish the spread of the pests, so that they may be 
more readily held in check when conditions favorable to their 
increase do arise. Therefore we must not conclude that spraying 
will not pay because we do not get flattering results in any one 
season, for the next year may bring conditions when our plants 
wil' most need protection. 

A very little reading and study will enable any one to become 
familiar enough withthe commoninsects and diseases to know them 
when he sees them and to learn how to combat them. The first 
thing to be done, then, is to find out what we are going to spray 
for, and how and when to apply the remedy. Bulletin No. 86 of 
this Station gives general directions for combating the principal 
furgous and insect pests, and other bulletins have been issued on 
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i 
special insects and diseases at intervals as they have demanded 
attention. A supply of many of these is still on hand and copies— 
may be had for the asking. 


HAND MACHINES. 
PUMPS. 


The Eclipse—The style of pumps illustrated in Figures 1 and — 
2 is a comparatively new idea in spray pumps. Though they . 
have but recently been introduced, a large number of them are 
in use, and they seem to be giving satisfaction. ‘The Kclipse, — 
illustrated in Figure 1, was the first of the two to be put on the 
market. This pump is manufactured by Morrill & Morley, Ben- 
ton Harbor, Mich., and is listed at $20. "The illustration gives a. 
good idea of the form of the pump. All parts that come in con- — 
tach with the liquid are made of brass, and, as can be seen, the 
pump is placed directly in the barrel. The cylinder is at the bot- 
tom, and is made of solid brass, there being no stuffing-box. | 
The plunger consists of a short cylinder of brass around the cen- 
ter of which is fitted a small amount of packing. The arrange- 
ment of the parts is such that the piston cannot work clear 
through the cylinder, consequently the cylinder wears more at 
the center that at either end. In one season’s hard use we find ~ 
that the wear becomes so great that sufficient packing cannot be © 
gotten in to fill up the center of the cylinder. However, a worn- 
out cylinder can be quickly replaced at a cost of seventy-five 
cents. 

The agitator, as is shown in the cut, consists of a wide spoon- 
shaped blade or paddle, which is fastened at one end by a hinge to 
the lower end of the cylinder. A rod connecting with the pump 
handle moves the blade up and down with every stroke. This 
device is quite satisfactory. 

The air chamber surrounds the discharge pipe, and is of suffi- 
cient capacity to insure a steady spray. | 

When the cylinder or plunger needs attention the pump must 
be taken from the barrel, but this is not a difficult task, since 
the pump is removed by unscrewing two bolts that are entirely 
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- on the outside of the barrel; this is quite different from the old 
way of loosening four or more rusty bolts that can be reached 


_ only through a small hole in the top of the barrel. 


The Pomona.—The Pomona pump, illustrated in Figure 2, is 
manufactured by the Gould Pump Company, Seneca Falls, 
N. Y. It is listed at $20. It is much like the Eclipse in its 
construction, but a change has been made for the better in 
the plunger and cylinder. Instead of the long cylinder and short 
plunger, with packing on the latter, a comparatively short cylin- 
der provided with a stuffing-box is used, while a long brass 
plunger passes entirely through the cylinder with each stroke of 
the handle. With this arrangement one part of the cylinder 
cannot wear more than another. 

Two styles of agitators are furnished with this pump. One 
is worked by the pump handle as shown in the cut. The other 
style is illustrated in Figure 3, which explains itself.. Either one 
does good work, but the liquid may be more thoroughly stirred 
by the latter. 

The Caswell—Figure 4 illustrates the Caswell pump, manu- 
factured by the Caswell Pump Company, Sandusky, Ohio. The 
list price is $20. @Shese pumps have been thoroughly tested and 
have proven to be satisfactory. One of the largest fruit grow- 
ing firms in this vicinity has used the Caswell for several years 
and is enthusiastic in its praise. All of the parts are made of 
brass, and are easy of access when any repairs become necessary. 
Hither of the two valves may be gotten at by unscrewing a cap. 
This feature is quite an improvement over the old way of having 
to take the pump out of the barrel and all to pieces before any 
of the working parts can be reached. The plunger has an up 
and down motion, but the arrangement of the handle is such 
that it is similar in motion to that of a horizontal pump. Thus 
the weight of the body may be thrown on both the forward and 
backward strokes. The pump cannot be put on a barrel, but is 
bolted to the wagon frame, or to a frame made for the purpose, 
as shown in the cut. The agitator is not as good as could be 
desired, and when a larger tank is to be used some other form 
_must be devised. 
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The Advance.—The Advance pump, illustrated in Figure 5, is 
manufactured by the Deming Pump Company, Salem, Ohio. The 
list price is $18. 

In appearance this pump is much like the ones that were first 
placed on the market. The similarity is principally in appear- 
ance, aS many improvements have been made. By detaching the 
stuffing-box cap the plunger and the lower valve may be taken 
out of the cylinder. Accordingly the pump need not be taken 
from the barrel and nearly to pieces when any repairs becomes 
necessary. The large air chamber, together with the large 
cylinder, insures a steady spray. The agitator consists of two 
blades and a plunger that are operated by a connection with the 
pump handle, as shown in the cut. 

The pump was received so late in the season that it was im- 
possible to give it a thorough test. It is certainly well made and 
powerful, and no doubt will prove to be a satisfactory outfit. 

The Empire Queen.—This pump is manufactured by the Field 
Force Pump Company, Lockport, N. Y. The list price is $9. 
This is one of the old style pumps that must needs be unbolted 
and taken from the barrel and pretty much to pieces when any 
repairs become necessary. Therefore, where ® large amount of 
work is to be done and repairs necessarily become more or less 
frequent it is likely that the improved forms will be cheaper in 
the end. In smaller orchards the low price might make it more 
economical] than the more expensive pumps, since the wear would 
be much lighter. It does good work while in repair. 

The agitator, however, is not as efficient as could be desired, 
as it has an easy motion and does not agitate the liquid violently 
as is necessary in order to do the best work. 

The Geiger.—This pump is manufactured by the Geiger Pump 
Company, Rochester, N. Y., and is listed at $20. It may be 
classed among the novelties in spraying machinery, and as such 
only severe testing will determine its value. It works on the 
principle of the semirotary pumps. All who have tried pumps 
of this class know that they are very satisfactory as long as the 
parts fit closely. There are no valves to get out of order; no 
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leather or rubber or packing of any form to be replaced; these 
points are of great importance. However it has been our ex- 
perience that one season’s hard use wears the cylinder so that 
it must be replaced. 

The agitator of the Gieger is made to revolve by means of 
gearing and a crank, and consists of a blade or paddle fastened 
to a piece of tubing. The suction pipe is inside the tube and 
takes up the liquids through sieves in the blade of the agitator. 
As the pump was not received early enough in the season for 
us to give it a thorough test we are not able to speak positively 
as to its merits. . 

The Defender—The P. C. Lewis Manufacturing Company, 
Catskill, N. Y., manufactures the Defender pump, which sells for 
$10. It is made to fasten on the side of a barrel, and is light . 
and simple in its construction, as may be seen in the illustration. 
All parts that come in contract with the liquids are made of 
brass; the valves are made of leather but they are easily replaced 
when worn out, as the parts may be unscrewed with the hand. 
It is unfortunate that the hose couplings are of an unusual size, 
as the hose that is supplied with most pumps cannot be used 
interchangeably with this. 

In spite of its small size the pump is quite powerful but it 
taxes its capacity to supply four nozzles. Its convenient form 
and light weight will commend it for many kinds of work, while 
its low cost brings it within the reach of all. 

Bucket pumps.—These pumps are made to fasten on a pail, and 
are very useful where a small amount of spraying is to be done. 
They are manufactured in great variety and may be obtained 
from most dealers at a small cost. 

Knapsack sprayers—These machines are small spraying out- 
fits that are designed to carry on the back, hence the name. 
There are several patterns manufactured by different firms, which 
differ from each other only in minor details. In general they 
consist of a copper tank, holding from three to five gallons, that 
is held in place on the back by straps over the shoulders. A 
small force pump is operated by one hand while the nozzle is 
directed by the other. 
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In a former bulletin these sprayers were recommended as be- 
ing almost indispensable. With greater experience we find that 


so much hard, dirty work is involved in their use that we do not 


feel like recommending them except in cases where bucket and 
barrel pumps cannot be used to advantage. 

' —Knapsacks may be obtained of most dealers in spraying sup- 
plies at a price ranging from $10 to $15. 


PowpER GUNS. 


Powder guns are used to apply poison and repellents for 
insects in the green-house or on small plantations of fruit or 
vegetables. The well-known Leggett Powder Gun may be taken 
as an example of these guns. It consists of a reservoir and an 
‘inclosed fan operated by a crank, which blows the powder out 
through a tube. It is supplied with a number of nozzles and 
tubes which are used in the different kinds of work. It is made 
principally of tin, and weighs about five pounds. 

SSome manufacturers assert that these guns are just the thing 
for poisoning bugs in large potato fields, using the clear Paris 
green. Most fungicides cannot be applied in a dry form, and 
since it is often advantageous to use both insecticides and fungi- 
cides it would seem to be better economy where a large amount 
of work is to be done to invest in a machine that will apply a 
remedy for both insects and diseases at the same time. 

The Lightning Potato Bug Killer— This little contrivance is 
quite convenient for applying poison and repellents for insects 
in the green-house or in small plantations of fruit or vegetables. 
It consists of a small hand bellows with a funnel-shaped spout. 
The material to be applied is poured into the bellows through 
the spout, through which it is puffed out in a cloud-like form. 
Where small amounts of tobacco dust, pyrethrum, hellebore or 
Paris green are to be applied this bellows will be very useful. 

These implements may be obtained from dealers in florists’ 
supplies at a small cost. 
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POWER SPRAYING MACHINES. 


Steam sprayers.— It is likely that in the near future some form 
of power spraying machines will be in common use on our large 
fruit farms. It is only about two years ago that steam was first 
used in spraying, so there has not been sufficient time to fully 
develop this form of spraying machinery. However, several firms 
are now manufacturing steam spraying outfits, and it is probable 
that great improvements will soon be made. 

The Rochester Machine Tool Works, Rochester, N. Y., manu- 
facture the power spraying machine illustrated in Figure 10. 
The outfit consists of a one-horse-power engine and boiler, a 
small steam pump and a spray tank. The entire outfit weighs 
about six hundred pounds, and may be loaded on an ordinary 
wagon. 

The boiler burns kerosene, and will consume about three and 
one-half gallons in ten hours if run at full capacity. The pump 
is powerful, but since no air chamber is provided the spray is 
not as steady as could be desired. 

The manufacturers appreciate the necessity of agitating the 
spraying mixture, and the engine is furnished for the purpose 
alone. It is to be hoped that some cheaper method of agitating 
may be devised. The manner of attaching the suction pipe to the - 
bottom of the tank should be changed. No matter how perfect 
the agitation may be the particles of the mixture will settle in a 
pipe attached in this manner. Aside from the annoyance of clog- 
ging the nozzles, it not infrequently happens that the suction 
pipe becomes entirely stopped up. This cannot happen if the 
pipe enters the barrel from the top. 

' The list price of this outfit complete is $250. 

Horse-power sprayers.— In spraying large areas of potatoes or 
truck crops where the machine may be kept in continuous mo- 
tion, horse-power sprayers may -be used to advantage. These 
machines may be divided into two classes, those that are pro- 
vided with a pump, and those that discharge the liquid by force 
of gravity; of the two styles the former is much to be preferred. 
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since the liquid is forced through fine nozzles, and is, conse- 
quently, more intelligently applied. From four to six rows may 
be sprayed at a time, and where the machine is provided with a 
pump the nozzles can usually be adjusted so that they make 
satisfactory sprayers for vineyards that are located on level 
ground. Where the vineyard is planted on uneven or hilly land 
it is much more satisfactory to direct the nozzle by hand, even 
though a power machine is used. 

Before buying, the purchaser should investigate the object 
thoroughly, so as to get a machine that is suited to his particular 
wants. The addresses of a few of the firms who are manufac- 
turing horse-power sprayers are given below: 

The Caswell Pump Company, Sandusky, O.; Thomas Peppler, 
Heightstown, N. J.; the Field Force Pump Company, Lockport, 
N. Y.; The Riverhead Agricultural Works, Riverhead, N. Y. 

The machines manufactured by these firms, except the one last 
mentioned, were illustrated and described in Bulletin No. 74 of 
this Station. Copies of the bulletin may still be had upon appli- 
cation. 

The mycologist of this Station, who is located on Long Island, 
sends the following description of the Hudson Sprayer, manufac- 
tured by the Riverhead Agricultural Works: 

“The Hudson Spraying Machine is designed specially for ap- 
plying Bordeaux mixture to potatoes, for which work it is well 
adapted. It sprays four rows at each passage. The parts are so 
arranged that each row receives the spray from two nozzles, 
which can readily be adjusted to suit the size of the plants. The 
machine is balanced, rider on or off, barrel full or empty. The 
capacity of the barrel is 45 gallons, and the liquid is drawn from 
the bottom. Thorough agitation of the liquid is effected by 
means of two diagonal paddles. The pipe carrying the nozzles is 
placed in front of the wheels, thus making it possible for the 
barrel to be filled by a man standing on the ground. The pump 
is a rotary one and supplied with a small air chamber. The 
‘shut off’ and ‘out gear’ movements are made by one handle. 
With slight alterations the machine can be adapted to orchard 
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spraying. We have tested this machine through the whole of one 
geason on seven acres of potatoes at Jamesport, L. I., and have 
found it quite satisfactory. It is manufactured by the Riverhead 
Agricultural Works, Riverhead, N. Y. Price, $75.” 


HOME MADE CONVENIENCES. 


Spraying is hard, dirty work at best, and any machinery or 
method that will facilitate the work is eagerly sought. Many 
ideas for improvement that are adapted to the needs of different 
conditions will suggest themselves as the work progresses. 

If in a large orchard a tank larger than a kerosene barrel is 
wanted it should be made of a round form so there will be no 
corners for the mixtures to settle in. 

Where very tall trees are to be sprayed it may be advantageous 
to build a platform on the rear of the wagon for a man to stand 
on who is to spray the tops of the trees. The height of the plat- 
form will depend on the height of the trees to be sprayed. Fig. 
12 shows such an outfit that was made here at the Experiment 
Station to be used in our orchards. 

We have seen a very serviceable home made outfit for spraying 
potatoes. It consisted of a barre] pump mounted in a light one- 
horse wagon and by means of a hose and a few feet of gas pipe 
a simple arrangement was made to fasten to the rear of the 
wagon that extended out over four rows. By attaching nozzles 
at proper intervals to the pipe the four rows were sprayed as the 
wagon moved over them. With a boy to drive and a man to 
pump, a large amount of territory may be gotten over in a day 
with such an oufit. The same pump will of course serve to spray 
trees as well. By the exercise of ingenuity the necessity of buy- 
ing expensive apparatus may often times be avoided and the 
home-made tools may be even more serviceable as they are made 
to suit the conditions that exist on our own farms. 


SUNDRY NOTES. 


Nozzies.—In order to do the best work a nozzle should throw 

a fine mist-like spray that will float in the air and slowly settle. 

With such a spray nearly all of the leaf surface may be thinly 
Lats 
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eoated with the minute particles and yet be almost unnoticed by 
the casual observer. 

The best work cannot be done with a nozzle that throws a 
coarse spray, or by drenching the trees till the particles collect 
in drops on the leaves and branches and fall to the ground. 

Eaeh season brings its array of new and modified forms of 
nozzles, but for our work we have yet to find any nozzle that 
is as satisfactory as the Vermorel, providing that it is of the 
right pattern. Various forms are on the market, but those that 
have no joint between the nozzle chamber and elbow, are a 
source of annoyance, as the best of them sometimes become 
elogged in the elbow, and where there is no joint it is next to 
impossible to reach the obstruction. Vermorels that are not 
open to objection are illustrated in Figures 13 and 14. 

The Vermorel produces a very fine mist-like spray, which it 
can throw but a very few feet beyond its orifice. Therefore 
where very tall trees are to be sprayed it may be necessary to 
use a nozzle that will throw a spray to a greater distance. The 
McGowen nozzle is quite satisfactory for such work. In any case 
it will be seen that where trees are to be sprayed the Vermorel 
nozzle must be lifted up among the branches. The bamboo ex- 
tension was devised for this purpose. 

Double discharge nozzles.— For most spraying it is most advan- 
tageous to use more than one nozzle on a single line of hose, as 
the work can be done much quicker than when only one nozzle 
is used. Various forms of connections are manufactured for this 
purpose. ‘Triple connections are also used where it is desired to 
use three nozzles on the same hose. 

Bamboo extension—This consists of a three-eighths inch brass 
tube inside of a bamboo pole. At the lower end of the tube is 
a stop-cock and hose connection, while the nozzle is attached to 
the upper end. ‘Several other methods of elevating the nozzle 
are used, such as the use of small iron or galvanized pipe, but this 
form is mentioned in particular for the reason that it is light 
and convenient to handle. Extensions may be made of any con- 
venient length. 


Fic. 13.—VERMOREL NOZZLE. 
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Bordeaux miature—There are several different formulas for 
making Bordeaux mixture, any one of which will no doubt give 
excellent results if the directions are closely followed. The for- 
mula given below has been used at this Station for the past five 
years, and it is also generally used by the fruit growers of this 
vicinity. In no case has it proven unreliable, ‘so we do not hesi- 
tate to recommend it as being one of the best and certainly the 
quickest method by which Bordeaux mixture can be made. Much 
has been written of late for and against the practice of using 
the potassium ferrocyanide test for determining the amount of 
lime to be used, and many nice points have been brought forth 
as to just how this test should be applied. We still adhere to 
the common method of applying it, as we have always found it 


reliable: 

BOT —COPPer! SULPHATE. reieiatnwelaielaie aisle) ehsietel dlahofakstenetarel c's’ «1 ele ale) s 4 lbs 
ANTI GP Fa er -lcla ate tov siakabed eseteyelstata of a lefevelevarsdayslsteliciclia/alele e(siciole st « 3 lbs. 
2) EEA co oonlc Sn Siero e cise ibe CLIGCatt Ce rOnene Aici> Cane 45 gals. 


Dissolve the copper sulphate in hot water or by suspending 
in a coarse cloth or bag in a considerable amount of cold water, 
so that the sulphate is just covered. It will not all dissolve if 
placed in the bottom of a vessel of cold water. When dissolved 
dilute the solution to two-thirds of the required amount. Next 
slake the lime and add it to the solution in the form of a thin 
whitewash—the thinner the better. Strain it if necessary to 
keep out particles that would clog the nozzle. The mixture 
should be thoroughly stirred while the lime is being added. It 
is essential that the copper solution should be quite dilute before 
the lime is added, otherwise a heavy precipitate is formed. 

Weighing the lime.—It is easy to see that the weighing and 
slaking of the required amount of lime each time a barrel full 
of the mixture is to be made will require a considerable amount 
of time in the course of a day, which at this busy season is quite 
an item. By using the color test the necessity of weighing the 
lime is done away with and enough lime may be slaked at one 
time to last through the season. A convenient way to keep the 
lime is to slake it in a barrel that is partially sunk in the ground, 
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as is shown in Figure 15. When treated in this manner it will 
keep indefinitely in the form of paste if the surface is kept 
covered with a small amount of water. It will be economy to 
buy a good quantity of fresh lime. Air slaked lime is worth- 
less. . 

Potassium ferrocyanide test—Fill the spray tank two-thirds full 
with the copper sulphate solution, then pour in the milk of lime, 
Stir the mixture thoroughly and add a drop of the potassium 
ferrocyanide. If enough lime has been added the drop will not 
change color when it strikes the mixture, otherwise it will im- 
mediately change to a dark reddish brown color. More lime 
must then be added until the ferrocyanide does not produce the 
reddish brown color. Even after the test shows no color more 
lime should be added so as to be sure that all of the copper will 
be precipitated, for in case the mixture has not been thoroughly 
stirred some of the copper may still remain in solution in the 
bottom of the barrel while the test shows no color at the sur- 
face. 

An excess of lime will do no harm, while the free copper solu- 
tion will injure the foliage. 

The potassium ferrocyanide, or yellow prussiate of potash, is 
a poisonous yellow salt which readily dissolves in water. A few 
cents worth dissolved in about ten times its volume of water will 
last through the season. 

Stock solution of copper sulphate-—Where a good deal of spray- 
ing is to be done it will be found advantageous to make up a 
stock solution of copper sulphate. This may be made by dis- 
solving any number of pounds of the sulphate in one-half as 
many gallons of water. A gallon of the solution will contain 
two pounds of the sulphate, therefore two gallons will contain, 
the required amount for a barrel of Bordeaux mixture. Suspend 
the sulphate in the top of the water, otherwise it will not all 
dissolve if the water is cold. The stock solution must be kept 
well covered in order to prevent evaporation. 

Saturated solution of copper sulphate-——An up-to-date orchardist 
recently suggested that a saturated solution of copper sulphate 


FIG. 15.—METHOD OF KEEPING LIME PASTE. 
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would be more convenient than the ordinary stock solution as 
there would be no necessity of weighing the copper sulphate or 
of measuring the water. This gentleman has followed this plan 
for two seasons with good results. However this method can 
only be commended to careful men who will take pains to see 
that the solution is always a saturated one. A large vessel of 
cold water is provided in which is suspended a large amount of 
copper sulphate, more than the water can possibly take up. This 
should be prepared at least a day before the solution is wanted 
for use in order that the sulphate may have time to dissolve. 
As the solution is taken out more water should be added to the 
vessel from time to time and copper sulphate should be con- 
stantly kept in suspension. By exercising a due amount of care 
a fairly even solution may be maintained. One gallon of water 
at ordinary temperature, 59° F., will dissolve 49 ounces of copper 
sulphate. Therefore one and one-third gallons of such a solu- 
tion will contain the required four pounds of copper sulphate 
for a barrel of Bordeaux mixture. 

Bordeaux mixture should be used soon after it is made, or 
at least on the same day that it is made, as it soon begins to 
deteriorate in value. 

Kerosene emulsion Kerosene emulsion is made by dissolving 
one-half pound of common soap or whale oil soap in one gallon 
of soft water. Heat the mixture, and when boiling hot remove 
it from near the fire and add it to two gallons of kerosene. The 
whole is now thoroughly mixed by pumping continuously through 
a small force pump for about five minutes. Mix until the ingre- 
dients form a creamy mass that becomes thick when cool and 
from which the oil does not separate. When using on foliage 
dilute with from ten to fifteen parts of water; when used as a 
winter treatment it may be applied as strong as one part of the 
mixture to four parts of water. After the stock emulsion be- 
eomes cold it hardens so that it is necessary to melt it before it 
can be successfully diluted. It takes fire very readily, so it is 
always a safe plan to have a fire out of doors when making the 
emulsion. This emulsion is used to kill insects that have sucking 
mouth parts; it is not a poison but kills by contact. 


230 REPORT OF THE HORTICULTURIST. 


When applying the mixture with pumps that have rubber balls 
for valves, it must not be forgotten to replace the balls with 
marbles as the kerosene soon destroys rubber. There is a large 
amount of whale oil soap of poor quality on the market which 
accounts for trouble that some people experience in forming 
the emulsion. Only the better grades of whale oil soap should 
be used. 

Paris green.—Paris green is used to poison insects that have 
biting mouth parts. It may be applied either in the dry form 
or in a spray. When the spray is used the Paris green may be 
combined with Bordeaux mixture, or it may be applied mixed 
with water. In either cases the same amount of poison is used. 
For pomaceous fruits, such as apple and pears, one pound of 
Paris green to one hundred and fifty or two hundred gallons is 
commonly used. For stone fruits the mixture should be weaker, 
using one pound of Paris green to two hundred and fifty or three 
hundred gallons. When used with water, two pounds of fresh 
slaked lime must be added for each pound of Paris green, to 
prevent injury to the foliage. 

The adulteration of Paris green has come to be a great source 
of annoyance and loss to the farmer and fruit grower. There 
should be but one grade of Paris green and that the pure article, 
yet many dealers have different grades for sale. The cheaper 
goods must necessarily be adulterated. Where adulteration is 
suspected, if some of the poison is crushed between two pieces 
ef window glass or between the thumb and finger, oftentimes 
the small lumps will be found to be white inside, showing that 
some adulterant has been used. The ammonia test which is very 
simple though not infallible may also be used. Pure Paris green 
will readily dissolve in ammonia and the solution will be of a 
deep blue color. If there is any residue, or if the solution does 
not become blue at once, adulteration may be suspected. 


FROM 


PLATE I.—RASPBERRY CANES ATTACKED BY ANTHRACNOSE. 


DRAWING BY W. P. WHEELER. 
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UWI. ANTHRACNOSE OF THE BLACK RASP- 
BERRY.* 


WENDELL PADDOCK. 


SUMMARY. 


The following pages give an account of experiments in com- 
bating anthracnose of the black raspberry, which were continued 
through three successive years. While the treatment was sue- 
cessful in preventing the spread of the disease to the new canes, 
in no instance did the sprayed rows yield enough more fruit to 
make the spraying a paying operation. Each person must de- 
cide from the conditions existing in his own plantation whether 
or not it will pay to spray for this disease. 

In localities where anthracnose has been sufficiently virulent 
to warrant treatment the following measures are suggested. 

(1) Use only healthy plants and adopt a short rotation of 
crops. 

(2) Protect the new shoots in the spring by spraying them 
with Bordeaux mixture when they are about six inches high; or 
better still, spray for the first time when the first few scab spots 
appear on the young canes. Follow the first spraying with two 
others, or more if it seems best, at intervals of about ten to 
fourteen days. Remove all old canes and badly diseased new 
ones as soon as the fruiting season is over. 


INTRODUCTION. 


The growing of most of our fruits of commercial importance is 
attended with more or less difficulty because of the attack of 
plant diseases and injurious insects. In this respect the rasp- 
berry is no exception, but it is less liable to such attacks than are 
many fruits, 
~ * Reprint of Bulletin No. 124, 
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There are only a few diseases that are widely distributed in the 
raspberry plantations of New York. Of this number, orange rust 
and anthracnose are particulary troublesome. Orange rust is 
easily recognized by the bright orange color that its masses of 
spores give to the underside of the leaves or other growing parts 
of the plant on which they chance to form. Anthracnose, how- 
ever, is not so easily recognized and so is all the more dangerous. 
Great confusion exists in regard to the appearance of this disease 
and its effect on the plant, so a somewhat extended popular de- 
scription is given. 

What are plant discases?—In order that we may more readily 
grasp the discussion let us consider briefly the nature of plant 
diseases. The fungi that cause plant diseases are minute plants 
of low order that live as parasites on higher plants. It requires 
the assistance of a powerful microscope to make out the char- 
acters of most of these tiny plants, yet they are just as truly 
plants as are the trees upon which some of them live. They 
have organs called mycelium that correspond to roots and modi- 
fied branches of the mycelium bear minute bodies called spores, 
that are similar to and perform the same office as seeds. Under 
favorable conditions of moisture and temperature the spores are 
borne in innumerable quantities and they readily germinate under 
the same conditions. The spores are very small] and light so are 
borne on the slightest breath of air. Scattered by the winds or 
other agencies the disease spreads rapidly when the weather 
conditions are suitable. 

What is anthracnose?—The name anthracnose is a popular term 
that has come to be applied to plant diseases that are caused by 
one of the two groups of fungi known as Colletotrichum or 
Gleosporium. The anthracnose of the raspberry belongs to the 
Gleosporium group. The different species of this genus attack 
their host plants differently. The one that lives on raspberries 
may attack any part of the plant but is more commonly found on 
the canes and it spreads principally by attacking the young 
shoots. The fungus remains dormant during the winter on the 
canes but as soon as suitable weather comes in the spring, spores 
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are formed on the diseased areas and infection begins. It makes 
its first appearance on the young canes oftentimes when they are 
from six to ten inches high and at any point on them where the 
- spores may chance to fall. It is supposed that the germ tube of 
the spores can enter only young and tender tissue, consequently 
the spread of the disease is toward the tip of the cane naturally 
following the tender growing part. Therefore we find the small 
spots toward the top, while the larger, dlder ones are lower down 
onthecane. The disease first appears on the new canes as small, 
dark or purple colored spots, few at first but increasing rapidly 
in number providing a diseased spot on an old cane is in close 
proximity and the weather conditions are favorable for the pro- 
duction and germination of spores. The new spots rapidly in- 
crease in size, changing from the dark color to a brown or dirty 
white in the center as the fungus feeds outward in all directions 
and leaves the dead tissues behind. The slightly raised outlines 
of the spot vary in color from dark-brown to bright purple. As 
the cane grows older it throws out numerous layers of corky 
tissue around the diseased spots in its effort to heal the wounds, 
thus giving the diseased canes a rough, scabby appearance. If 
badly infected the spots are so numerous on the cane that they 
soon grow into one another and form large blotches or scabs 
sometimes six or eight inches long, often entirely encircling the 
cane and thus effectually girdling it. 

This minute plant lives on the juices contained in the cells of 
the tissue that lies just beneath the outer bark, the most vital 
part of the plant; here the threads of the mycelium cross and 
interlace and ramify in all directions absorbing nourishment that 
should go to build up the cane. As the disease advances it leaves 
the cells of the tissue discolored and collapsed. Where a scab 
spot nearly or entirely encircles a cane the supply of sap is cut off 
and the cane withers and dies. It is not known that the fungus 
works into the wood but its attacks occasionally cause the canes 
to crack and expose the pith. 

While the anthracnose of the raspberry may be said to be pre- 
eminently a disease of the canes, it sometimes attacks the leaves, 
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where it produces small brown spots. The curling and browning 
ef the leaves is often caused by anthracnose but it is usually the 
result of a diminished sap supply, caused by the attacks of the 
disease on the canes below rather than by a direct attack on the 
leaves. The disease also frequently attacks the leaf stems and 
small fruiting branches where it appears as small, dark or gray- 
ish patches on the bark the same as on the canes. If the attack 
is severe the leaves may wither and die and the fruit dry up on 
the bushes. 

Where a plantation is badly diseased the casual observer may 
not notice that there is anything wrong with the plants the first 
twe years from setting. In the third year when they should bear 
their largest crop of fruit the plants may still look fairly well, 
the new canes make a moderate growth and the fruiting stems 
give promise of a good yield of fruit, but before the berries have 
a chance to ripen they shrivel and dry on the stems and the foli- 
age assumes an unhealthy color. If the plants are not removed, 
the next spring the foliage is scant and pale, and before mid- 
summer the leaves become shriveled and dry and many of the 
plants die. 

Fortunately, however, it is not often that anthracnose is 80 
disastrous in its effects. In many localities it remains about the 
same from year to year without killing the plants or causing the 
fruit to dry up on the bushes. Yet the unsuspecting grower 
complains that his crops are not what they used to be. The 
plants, enfeebled by the disease, are more liable to winter-injury; 
and the constant drain on their vitality tends in many ways to 
lessen the fruit production. Then, again, traces of anthracnose 
may be found in a great many plantations where it has never 
spread enough to do any appreciable amount of injury. 

The disease is more prevalent in some locations than in others, 
and some varieties of berries are more susceptible to its attacks 
than are others. While anthracnose is more severe on black 
raspberry it does not confine its attacks to this species but oecurs 
on the other species that are commonly cultivated as well as on 
the blackberry. 


New YorRK AGRICULTURAL EXPERIMENT STATION. 235 


EXPERIMENTS IN TREATING THE DISEASE AT 
CLIFTON. 


In the spring of 1894, a communication was received from Mr. 
S. A. Hosmer, of Clifton, N. Y., in regard to anthracnose on rasp- 
berries. He kindly offered the Station the remains of his once 
large plantation to use in experimenting with treatment for the 
disease. 

The plantation at one time consisted of 25 acres and was re- 
garded as producing one of the most paying crops of the farm; 
but through the ravages of anthracnose the acreage was yearly 
reduced until scarcely three acres -of badly infested plants re- 
mained. Seemingly every cane was diseased, immense scabs and 
blotches from four to eight inches in length and reaching nearly 
or quite around the cane being not uncommon. This plantation, 
consisting entirely of Gregg, was set out in the spring of 1890. 
There were 50 rows in the patch remaining which occupied about 
three acres of land. 

It would seem that here were ideal conditions for experiment- 
ing with methods of treatment for combating the disease. Ac- 
cordingly experiments were planned which were carried on 
through three successive years. 

Plan of the experiment.— Primarily, the experiment was under- 
taken to see if the disease could be successfully combated; 
secondly, different solutions were used for the first treatment, so 
that a comparison might be made as to their effectiveness in 
treating the disease. 

Knowing that a remedy for any fungous disease must be a pre- 
ventive rather than a cure, and that many fungi begin their work 
very early in the spring, it was planned to give the first treat- 
ment before the leaf buds opened; at this time strong solutions 
could be used as there would be no foliage to be injured; accord- 
ingly the rows were treated as shown in the accompanying table: 

The first three rows were sprayed with copper sulphate solu- 
tion, using three pounds to eleven gallons of water. The next 
three with a saturated solution of iron sulphate in water, while 
the next three were left unsprayed for comparison. This plan 
was carried on throughout the plantation until the last two rows 
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TABLE I.—TREATMENTS APPLIED TO RASPBERRIES FOR PREVENTION 
OF ANTHRACNOSKE. 


Apr. 18, sprayed)jApr. 18, sprayed Apr. 18, sprayed!Apr. 18, sprayed 
with copper} with iron sul- with) acid:-| with) {acid 
sulphate solu-| phate solu- copper solu-| solution. 
tion. tion, tion. 

May 1. sprayed|May 1, sprayed May 1, sprayed|May 1, sprayed 
with Bordeaux} with Bordeaux) Unsprayed.| with Bordeaux| with Bordeaux 
mixture, mixiure. mixture. mixture, 

May 16, do. May 16, do. May 16, do. May 16, do. 

Muay 30, do. May 30, do. May 30, do. May 30, do. 

June 21, do. Juve 21, do. June 21, do, June 21, do, 

Aug. 9, do. Aug. 9, do, Aug. 9, do. Aug. 9, do. 

Rows. Rows. Rows. Row. Row. 
aero 3 ABO DG Une Gy aS 09 


Capa 13. 4 5. | ie: 17, 18 
19, 20, 21 22, 23, 24 | 25, 26, 27 
28, 29, 30 313032 Soil) SaS5 456 
37, 38, 39 40, 41, 42 | 43, 44, 45 
46, 47, 48 49 50 


were reached, making in all 18 rows treated with copper sul- 
phate, 15 rows treated with iron sulphate and 15 untreated or 
check rows; of the last two rows one was sprayed with a solution 
made up of ten parts of a saturated solution of copper sulphate 
to one part of sulphuric acid, and the other with a 10 per cent 
solution of sulphuric acid. After the first treatment all treated 
rows were sprayed alike with Bordeaux mixture using one pound 
of copper sulphate to make eleven gallons of the mixture. 


EXPERIMENTS IN 1894. 


Dates of spraying.— The first spraying was made April 18, just 
as the leaf buds were beginning to swell. All of the different’ 
mixtures were applied on the same day. That evening a heavy 
rain set in which lasted three days. 

The second spraying was given May 1, when the leaves were 
about one-fourth grown. At this time it was noticed that there 
were numerous small dark spots on the canes in the rows that 
had been sprayed with the sulphuric acid solution, which indi- 
cated that the acid had been applied too strong. The heavy rain 
that came on just as the work was finished undoubtedly washed 
off a good deal of the acid and thus saved the plants from serious 
injury. 
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The next treatment was made May 16. The leaves were nearly 
full grown, while the largest of the new canes were about eight 
inches in height. The work of the fungus on the new canes was 
now noticed for the first time; a few of the small characteristic 
spots were seen on the new shoots where they grew close to a 
diseased spot on an old cane. Immediately after this spraying 
was given the severe spring rains set in which lasted intermit- 
tently for 21 days. 

On May 30, a fourth spraying was given. It was noticed at 
this time that the previous spraying had seriously injured both 
the fruit and foliage. On looking about for a cause for the injury 
it was found that the capacity of the measure that was used in 
making the Bordeaux mixture had been mistaken, consequently 
the mixture was made much stronger than was intended. The 
injury was probably due to this fact as raspberries on the Station 
plats that were sprayed throughout the season with Bordeaux 
mixture, using one pound of copper sulphate to make eleven gal- 
lons of the mixture, were not injured. Raspberry foliage was not 
found to be particularly liable to injury from Bordeaux mixture 
at this strength. However, as the new canes are the only parts 
of the plants that need protection, the spray should be directed 
toward them alone. 

A fifth treatment was given on June 21. The difference in the 
amount of disease on the treated and untreated rows was very 
noticeable at this time. Nearly every fruiting stem and new cane 
on the unsprayed plants was attacked by anthracnose while in 
the sprayed rows the appearance of the disease was much less 
noticeable. 

After the fruiting season was over the old canes were removed 
and burned, when the last spraying for the season was given on 
August 9. 

The plantation was visited on November 22, when the plants of 
both the sprayed and unsprayed rows were found to have made a 
vigorous growth. The canes in the treated rows were nearly free 
from disease while those that were not sprayed were still badly 
affected. 

The yields of the different rows are given below in Table Ik. 
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TABLE IIJ.— YIELD oF RASPBERRIES DIFFERENTLY SPRAYED DURING THE 
SEASON OF 1894, 


Spraved once before Sprayed once before 


leaf buds opened : 

with “copper rat | Heal, pode enced 
DATES OF PICKING. phate solution | sclation _ followed | UBSpraved. 
by five sprayiugs 19) TOWs- 
with Bordeaux 
mixture. 15 rows. 


sprayipgs with 
Bordeaux mixture. 


followed by five 
18 rows. 

Quarts. Quarts. Quarts. 
UT et ee alae aie yan see mia) nee enamine acto nate ake eine 109 
Dike i se Sec Seng nese sed dsooe 158 | 137 225 
TUG ee mee eee Sac\ceaaseecoe 41 52 99 
lyase eee set ba ceoete cose. 57 67 83 
din 8esegece sascoe cone rsssac 109 | 99 75 
Tuli? 28s ceGosabacdod sore eden] 33 | 47 27 
Total weecs passe sce ee 398 | 402 618 
AVerave per TOW =. -.2-~.------ 22 | 26 4-5 41 


The record of yields tends to prove nothing except that the 
treatment seriously injured the fruiting canes in the treated rows. 
It should be borne in mind, however, that this injury was due to 
the fact that the Bordeaux mixture used in a single application 
was improperly made. The almost entire absence of anthracnose 
on the treated rows ascompared to the considerable amount found 
on the unsprayed rows at the close of the season goes to show that 
the treatment was effective. 


EXPERIMENTS IN 1895. 


The plantation was given the same treatment throughout the 
season of 1895. 

Dates of spraying.—tThe first spraying, when the diflerent solu- 
tions were applied, was given on April 26, just as the leaf buds 
began to swell. The second treatment was begun May 11, but 
on account of rain it was not completed until May 18. At this 
time the new canes had just begun to grow. On May 24, a third 
spraying was given, when the largest of the new canes were 
twelve to fourteen inches high. At this time it was noticed that 
the two rows that had been sprayed with the sulphuric acid solu- 
tions had been seriously injured by the application. A fourth 


New YorkK AGRICULTURAL EXPERIMENT STATION. 239 


treatment was given on June 10. A fewof the characteristic spets 
of anthracnose were now noticed for the first time on the new 
canes in the untreated rows, showing that the disease was spread- 
ing very slowly. June 24 a fifth treatment was made. It was 
again noted that the disease had spread but little on the un- 
sprayed plants and practically none could be found on the treated 
canes. As soon as the fruiting season was over the old canes 
were removed from all the rows, and a sixth spraying was given 
August 15. 
The yield for the season of 1895 is given below in Table ITI. 


TABLE III.— YIELD OF RASPBERRIES DIFFERENTLY SPRAYED DURING THE 
SEASON OF 1845, 


Spray ed once before 

Irat buds -upend | Sprayed onee vefore 

with copper sul-| ith iron sulphate 
DATES OF PICKING. a aii ae hol solution followed | UBprayed. 

ph v tive sprayiugs ; 

sprayimss “with | Vin Bord eaux 

Lr aoe mixture. | mixture. 15 rows. 
Quarts. Quarts. Quarts. 
Vine 1 OBR Se eh cosaetsbclagosee 177 134 154 
tile ele ease See ceanacccences 210 293 218 
DAN GAO eas tilecctsls cess scs/s oa Isl 87 111 
IN Opt at Pos Wok bam Sec ctotioc ds 201 TZ 159 
WUlvglopmea secs cas sae sce 204 ils 31 
VA i teeen aricclseeeecies 66 52 148 
SGP Oe So paysiajete < ciaisiaalagesl- 38 29 38 
MO bal vote. hace se sete a= | 1,077 997 859 
Average: per row-..--.--.. -- 59 5-6 66 57 


Again the record of yields fails to show any material gain 
resulting from the treatment. The cause of the slight increase 
in yield of the rows that were sprayed once before the leaf buds 
opened with iron sulphate would be difficult to explain. 

The plantation was visited on Nov. 19, when it was found that 
the canes in all of the rows that had been sprayed were praeti- 
cally free from disease, and since the removal of the old canes in 
August but comparatively little was to be found on the unsprayed 
rows. ) 
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EXPERIMENTS IN 1896. 


Although the plantation had passed the age of greatest fruit- 
fulness, the owner decided to keep it another season, and so it was 
determined to continue the experiment, hoping that ideal condi- 
tions, from the experimenter’s standpoint, might arise when the 
yields of fruit from the treated and untreated rows would show 
marked results in favor of the treatment. 

Dates of spraying—The first spraying, with the strong solu- 
tions, was given the plants on April 22, when the leaf buds were 
swelling. The second spraying was given on May 9. The third 
on May 25 and the fourth on June 8. On the latter date, a few 
of the scab spots were noticed the first time on the young canes. 
The new canes were now practically out of danger from attacks 
of the disease because of their size and the scarcity of the scab 
spots on the old canes, therefore the treatment was discontinued. 

The yields of the different rows for the season of 1896 are given 
in Table IV. 


TABLE 1VY.—YIELDS OF RASPBERRIES DIFFERENTLY SPRAYED DURING THE 
SEASON OF 1895. 


Sprayed once before Sprayed once before 
ager buds pee leaf buds opened 
with copper $ sul- with iron sulphise 


DATES OF PICKINGS.* phate solution! guaurion, . foilowed | Uraprayed. 


followed Dy . Siren by three sprayings lo rews. 
Rerdatin axenie! with Bor dean x 
1s Rost ‘ ’ mixture. 15 rows. 
Quarts. Quarts, Quarts. 
40 zi 52 
155 18k 174 
131 130 142 
156 164 155 
188 196 170 
69 101 88 
103 80 70 
Total esoseas ee eta 842 903 831 
Averave per row......---. ---- 47 60 55 


*As the pickings were not made under Station direction the dates can not be given for 
this year. . ’ 


The results show no gain resulting from the treatment. The 
yield of the rows sprayed once before the leaf buds opened with 
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copper sulphate solution falls below that of the tnsprayed rows; 
while the rows that were sprayed with iron sulphate gave a little 
larger yield than the check rows. - 


EXPERIMENTS AT MANCHESTER. 


In the spring of 1896 a letter was received at the Station from 
Mr. Luther Rice, Manchester, N. Y., in which he made inquiries 
about treatment for raspberry anthracnose. Mr. Rice is an ex- 
tensive grower of raspberries, and at times has found anthrac- 
nose to be a serious pest. On visiting his place it was found that 
a small plantation of one variety, consisting of thirteen rows, 
about twenty rods long, was badly diseased. The plantation was 
two years old, so it would seem that here were favorable condi- 
tions for continuing the spraying experiments. 

Plan of the experiment——From our previous experience we had- 
come to doubt the advisability of giving the early spraying with 
strong solutions. Therefcre, in this experiment it was planned 

-to compare the early with the late treatment, at the same time 
using the copper and iron solutions for the early treatment as 
before. It became evident that spraying with sulphurie acid 
solutions is too heroic a measure to be used on raspberries, there- 
fore this line of treatment was dropped. 


TaBLeE V.— TREATMENT APPLIED TO RASPBERRIES AT MANCHESTER FOR 
PREVENTION OF ANTHRACNOSE. 


Apr. 18, sprayed | Apr. 18, spraved 
with copper} with irou sul- 
sulphate solu-| phate solu- 


tion. tion. 

May 2, sprayed | May 2, sprayed May 2, sprayed 
with Bor-| with Bor- with Bor- 
deaux mix-| desaux mix- Unsprayed.| desux mix- 
ture. ture. ture. 

May 12, do. May 12, do. May 12, spraved May 12, do. 

with Bor- 
desaux mix- 
ture. : 
June 3, do. June 3, do. June 3, do. June 3, do. 
Rows. Rows. Rows. Rows Row. 
1,5, 9 | 2, 6, 10 | APP YMG: 4, 8, 12 13 


eee eee eee 


16 
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The rows, Nos. 1, 5, and 9 were sprayed once before the leaf 
buds opened, with copper sulphate solution, using three pounds 
of the sulphate to eleven gallons of water. Rows No. 2, 6 and 
10 were sprayed once before the leaf buds opened, with a satu- 
rated solution of iron sulphate. Rows No. 3, 7 and 11 were 
sprayed for the first time when the rows that were sprayed with 
the strong solution received the third treatment. Row Noe. 13 
was sprayed for the first time when the rows that were sprayed 
with the strong solutions received their second treatment. 

Dates of spraying.—The first spraying, when the strong solu- 
tions were used, was given on April 18, when the leaf buds were 
beginning to swell. In the subsequent treatments Bordeaux 
mixture was used on all of the treated rows. The second spray- 
ing was given on May 2, when the canes were in nearly full leaf. 
‘Row 13 was sprayed for the first time on this date. All of the 
treated rows were sprayed on May 12, when some of the largest 
of the new canes were about two feet high. Rows 38, 7 and 11 
were sprayed for the first time on this date. The last spraying 
for the season was given on June 3. 

Record of yields —The record of yields for the season was not 
complete, but it did not indicate that there was any increase in 
yield on the rows that were sprayed. Neither did any of the 
rows that received the different lines of treatment show any in- 
crease in yield over that of their neighbors. 

The plantation was visited on Dec. 12, when it was found that 
the difference in the amount of disease on the sprayed and un- 
sprayed rows was quite marked. All of the rows that had been 
sprayed were comparatively free from disease, while the un- 
sprayed rows were still quite badly affected. The results were 
sufficiently marked so that it is deemed advisable to continue the 
experiment through another season. 

CONCLUSIONS. 
' Ordinarily it will not pay to keep a plantation of black rasp- 
berries after it has produced its third crop. When such short 
rotations are followed, and the best of culture is given, it would 
seem that the danger from anthracnose must be reduced to a min- 
imum, providing the plants are free from disease when planted. 
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In some instances, however, where raspberries are grown as a 
farm crop it will pay to fruit the plantation longer. Although 
the plants have passed the period of greatest fruitfulness, it may 
be that for a few seasons longer they will produce crops of fruit 
that will pay better than any other crop the grower might be able 
to put in their place. 

If anthracnose makes its appearance, the old canes should be 
removed and burned immediately after the fruiting season is 
over. If in the following spring the new canes are protected 
with Bordeaux mixture, it is possible practically to free the plan- 
tation from the disease. While the results obtained from these 
experiments show conclusively that anthracnose of the black 
raspberry can be successfully combated with Bordeaux mixture, 
in no instance did the spraying prove profitable, and because of 
this fact the question at once arises as to whether or not it will 
pay to spray for this disease. In dealing with any plant disease 
that does not do serious damage every season, it will pay to spray 
in those instances only when there is danger of an attack that 
will be severe enough to endanger the life of the plants or ma- 
terially injure the crop of fruit. Each grower must decide this 
point for himself. 

The following letter from Mr. Hosmer gives his estimate of the 
treatment for raspberry anthracnose, which is based on the ex- 
periments that were conducted at his place: 

“JT am not cultivating raspberries so extensively as formerly, 
but if I had known then what I have since learned of the disease 
and the efficacy of the treatment you have employed in my planta- 
tion, it would have resulted in a saving to me of thousands of dol- 
lars. I had thirty acres of fine bushes almost completely ruined 
by the anthracnose in the midst of their prime. 

“Yours truly, 
“S. A. HOSMER.” 


When to spray.—No definite rule can be given as to the exact 
time when the spraying should be begun or how long it should be 
continued, since no two seasons will ever bring with them the 
Same conditions. The experiments carried on at Manchester dur- 
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ing the season of 1896 go to show that the early treatment with 
strong solutions is unnecessary, as the rows that were sprayed for 
the first time after the new canes were several inches high were as 
free from disease as were the rows that received the early treat- 
ment. The treatment for any plant disease must be preventive, 
for we cannot cure the diseased spots that are already formed. 
All that spraying does is to prevent the formation of new disease 
spots by protecting the plants with some fungicide. Therefore, 
there is no need of beginning to spray much before the disease 
begins to spread. At no time during the three seasons through 
which our experiments have run did the scab spots begin to form 
on the new canes until after they were six inches high. However, 
it will require but very little attention on the part of the grower 
to determine when the disease becomes active, and at the first 
appearance of the small, dark-colored spots on the new canes the 
first spraying should be given. Let this treatment be followed 
by two or three other sprayings, as may seem best, at intervals of 
ten to fourteen days. If the spraying is done intelligently and 
the old canes, together with the badly diseased new ones, are re- 
moved as soon as the fruiting season is over, there should be no 
reason why the disease cannot be kept under control. 

If there is reason to suspect that the plants are diseased before 
they are planted, they should be closely trimmed and as soon as 
growth begins the new shoots should be protected with Bordeaux 
mixture. The spraying can be very easily and cheaply done at 
this time, and in localities where attacks of anthracnose have been 
severe it would, no doubt, prove to be a paying operation even 
though the plants were supposed to be free from disease when 
planted. 

So much depends on the conditions that are met with each 
successive season that it is possible to give only general directions 
for treatment. The experiments show that the disease can be 
successfully combated by giving proper attention to sanitary con- 
ditions and protecting the young canes with Bordeaux mixture. 
But the questions as to the exact dates on which to apply the 
treatment, and whether it will pay to spray at all, can only be de 
eided by the grower himself. 


IV. FORCING TOMATOES: COMPARISON OF 
METHODS OF TRAINING AND 
BENCHING.* 


S. A. BEACH. 


SUMMARY. 

Single-stem training is clearly superior to three-stem training 
for forcing tomatoes in winter — in this climate. The superiority 
is seen in the larger yield of early ripening fruit and in the 
larger total yield. There is but slight difference in the average 
size of fruit produced under the two methods of training, but cn 
the whole the fruit of the single-stem plants seems to be slightly 
the larger. 

Plants in two or two and a half inch pots plunged in the soil 
so that roots may be formed above the pot as compared with . 
similar plants knocked out of the pots and planted in the soil on 
the bench sometimes show slight gain in yield when plants are 
trained to single stem, but this treatment is a disadvantage when 
plants are trained to three stems. 


INTRODUCTION. 

In the larger cities the demand for tomatoes which have been 
grown under glass begins as soon as the supply of fruit from out 
of doors is cut off by freezing weather, and it continues till the 
Florida tomatoes appear in market, which is usually sometime in 
February. In local markets tomatoes from forcing houses often 
bring good prices much later than this because they are really 
superior to the southern grown fruit which is picked before it is 
ripe, and many persons are willing to pay an extra price for the 
choice forced tomatoes which are ripened on the vines and deliy- 
ered fresh to the consumer. 

To supply this demand the tomatoes must be ripened during 
the most unfavorable season for Sob ee fruit, including as it 

“* Partial reprint of Bulletin No. 125. 
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does the short and frequently dark days of December and Janu- 
ary. Unlike lettuce, radishes and other vegetables which come to 
perfection in a comparatively cool temperature, the tomato de- 
lights in a warm, sunny location both for setting vigorous fruit 
abundantly and for ripening it. In growing tomatoes so as to 
market the fresh fruit during December, January and February, 
peculiar difficulties are met which do not attend the growing of 
this fruit in other portions of the year when there is more 
sunlight. 

The inexperienced grower, eager to secure strong, vigorous 
plants is quite apt to overdo the matter. Either by furnishing 
an abundance of rich soil in which the plant is allowed to grow 
unchecked, or by the too liberal use of liquid manure or other 
fertilizers, he may produce so rank a growth that the plant is 
unnecessarily slow in coming into bearing. 

Those who have had more experience grow thrifty but stocky 
plants for forcing. They seek a healthy growth yet hold the 
plant somewhat in check till it has a degree of maturity favor- 
able to the production of fruit. Some gardeners try to prevent 
too vigorous growth by setting the plants in a very small amount 
of soil, and later add commercial fertilizers or liquid manure 
according to the apparent needs of the plant. Excellent results 
have been secured in this way, but the soil dries out very quickly 
so that it requires very close attention to the watering. 

Others check the root growth by planting in boxes or pots. It 
is reported that on the island of Guernsey, where large quanti- 
ties of tomatoes are forced for the London market, the plants are 
frequently grown in pots. In this country planting in boxes is 
more frequently advocated. These may be from eight inches toa 
foot wide, about a foot deep and several feet long, with plants 
set every two feet. If separate boxes are used for each plant 
they commonly hold from one to one and a half cubic feet of soil. 

Some gardeners plant in an abundance of good soil in beds or 
on benches where the roots may grow unrestrained and try to 
control the growth by leading out two of the first shoots, one on 
each side of the main stem, thus training the plant to three stems 
as shown in Plate II. The two-foot rule near the center stem 
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PLATE III.—TOMATO PLANT SHOWING FIRST STAGES OF THREE STEM TRAINING; 
ALSO MANNER OF PRUNING OFF PART OF FOLIAGE TO PREVENT TOO VIGOROUS 
GROWTH. 
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will help in forming a correct idea of the size of the plant. These 
gardeners take off all other shoots and resort to severe pruning 
of the foliage if necessary, to prevent too rampant growth. Some 
leaves are removed entirely and others are partly pruned away as 
shown in the accompanying illustration, Plate III. They hold 
that the vigorous side shoots, which are allowed to grow in this 
style of training, have a tendency to check the main or central 
stem so that no difficulty will be experienced in getting the first 
elusters of fruit to set within about a foot of the soil. 

During the winters 1895-6 and 1896-7 some experiments were 
made at this Station for the purpose of comparing single-stem 
with three-stem training. A method of checking the growth 
which is sometimes used in forcing cucumbers was also tried. It 
provides for restricting the roots in small pots which are plunged 
in the soil so that roots may be sent out from the stem above the 
pot. Plants were grown from the same lots of seed and were 
carefully selected to get specimens as nearly alike as possible at 
the start. The soils were very thoroughly mixed and evenly 
distributed to the plants. In applying fertilizers equal quantities 
were given to each plant. In short, the aim has been to keep 
conditions affecting the plants as nearly alike as possible in all 
points excepting the ones which were to be compared. 

We will now consider the tests of single-stem as compared 
with three-stem training, especially for forcing in winter. 


SINGLE-STEM vs. THREE-STEM TRAINING. 
EXPERIMENTS OF 1895-6. 
First test. 


The variety selected for these tests was the Lorillard, which is 
conceded to be one of the best kinds for winter forcing. Plate lV 
shows a cluster of Lorillard life size as grown in the forcing 
house. Some fruits grow considerably larger than those illus- 
trated here and in mid-winter they are often smaller than these. 
AS grown in the forcing house the flesh is quite solid and the 
seeds are few as shown in Plate V. For a second crop to be 
fruited in late winter or spring some other variety, like May- 
flower, may be preferred. 
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Seed of Lorillard from a well-known seedsman was sown in 
flats* August 23, 1895. The flats were filled with soil composed 
of one measure of sand, one of well-rotted manure and four of 
potting soil, thoroughly mixed. September 4 the seedlings were 
transplanted into 23-inch pots. The soil for the pots consisted 
of sod from a clay loam piled alternately with layers of coarse 
stable manure. After this was rotted it was thoroughly mixed 
and used for potting the plants. 

Benching.—The plants were benched September 26th. At this 
time they varied from 1} to 4} inches in height and were stocky 
and healthy. The benches had perforated tile bottoms and 
were given no extra drainage. Over the tile bottom a thin layer 
of moss (sphagnum) was spread, then an inch of well-rotted stable 
manure and lastly an inch of soil. The soil was prepared by 
mixing thoroughly three measures of the potting soil just de- 
scribed with two and a half measures of sand, two of good leaf 
mold and two of well-rotted, mixed stable manure. One hundred 
and three plants were selected for this experiment and were 
divided into two lots. One lot, consisting of fifty-two plants, 
was put on the side benches in the east half of the tomato house. 
These plants were not taken out of the 23-inch pots which were 
set immediately on the layer of manure on the bench. The soil 
was mounded around and over the pot and covered with leaf 
mold up to the seed leaves (cotyledons) so as to induce the send- 
ing out of roots from the stem above the pot. These plants will 
be referred to on the following pages as being “in pots.” 

Another lot, consisting of fifty-one plants, was set on the side 
benches in the west half of the same house. Each plant was 
taken from the pot, the lower part of the ball of earth,attached 
to it was broken and it was set on the soil on the bench. A 
mound of earth was then drawn around each plant and covered 
with leaf mold up to the seed leaves the same as was done with 
the plants benched in pots as described above. These plants will 
be referred to hereafter as plants “ not in pots,” meaning by that, 
that they were transplanted from the 23 inch pots to the soil 
on the bench. Some of the plants in each of the two lots were 


* Boxes twelve inches square and three inches deep, 


PLATE IV.— LORILLARD. FROM LIFE SIZE PHOTOGRAPH OF FRUIT FORCED IN WINTER. 
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PLATE V.—LORILLARD. SHOWING SECTION OF FRUIT 
PRODUCED IN FORCING HOUSE. 
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trained to single stems, all sides shoots being removed and the 
others were trained to three stems. The accompanying diagram, 
Plate VI, shows the arrangement of the plants. 

The side benches in which these plants were grown are thirty- 
four inches wide, inside measurement. The plants were set in 
two rows one six inches from the back side of the bench and one 
six inches from the front side, the plants in the front row alter- 
nating with those in the back row. . The single-stem plants stood 
a foot and a half apart in the row and the three-stem plants 
twice that distance. This gave to each single-stem plant two and 
one-eighth square feet of bench room and to each three-stem 
plant four and one-fourth square feet. 

Of the fifty-one plants not in pots, thirty-three were trained 
to single stem and eighteen were trained to three stems. At the 
time they were transplanted to the bench, the thirty-three plants 
for single stem training averaged 3.85 inches high and the eigh- 
teen plants for three stem training averaged 2.57 inches high. 
Thus it appears that when they were benched the single-stem 
plants averaged .78 of an inch higher than the three-stem plants. 
A month later, October 28th, they were still in the lead, having 
an average height of 12.58 inches as compared with 11.25 inches 
for the three-stem plants. The length of time from seed planting 
till the first fruit ripened, the average weight per fruit, and the 
yield in ounces per square foot of bench room, are all summar- 
ized in the following table: 


TaBLE J.— PLANTS NOT IN Pots. Time oF RiPeNING First Fruits, AVERAGE 
WEIGBT PER FRUIT, AND YIELD PER SQUARE Foot oF BENCH. 


= E=z =3 25 
~ fot tr s 
ie ee ces o3 
es ae a “3 
TRAINING. ‘s ae > a 
: 23'S oun. Fens af 
a SaaS to 2 og 
2 (=i = a. § S 
= ae =U =.5 2 
g orm 222 @024 
s bos Ee So oS 
Fi =< LA q-ec Bare 
[SH TiCal Ve Rey eS (0 legge See ear ioe. ale oe a a 31 | 157.90 2.00 12.2% 
BRIMEGGIBUCTIN Ce a sac oa s- ete ee cece 17 | 160.15 we93 11.52 


*Quite a number of fruits, which were included in the total yield, were very small 
and they reduce the average weight per fruit to the amount shown in this and following 
tables. | 
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EXPLANATION OF PLATE VI. 
First Trst. 


Three-stem plants in pots, 102 and 1 to 18. 
Three-stem plants not in pots, 50 to 67. 
Single-stem plants in pots, 68 to 108. 
Single-stem plants not in pots, 103 and 19 to 49. 


SEcOND TEST. 


Three-stem plants in pots, 114, 115, 118, 119, 130, 131. 

Three-stem plants not in pots, 112, 113, 116, 117, 128, 129, 132. 

Single-stem plants in pots, 106, 107, 110, 111, 122, 123, 126, 127. 

Single-stem plants not in pots, 104, 105, 108, 109, 120, 121, 124, 
125, 133. 

The number shows the location of the plant on the bench. 
Plants 18 and 133 had more room than others of their class and 
Plant 67 had less. Plants 48 and 98 were accidentally injured. 
All these were excluded from the experiment. 

From this table it appears that the single-stem plants kept the 
lead from the beginning, ripened their first fruit a few days 
earlier, gave somewhat greater yield per square foot of bench 
area occupied by them and produced a little larger fruit on the 
average than did the plants trained to three stems. 

Of the fifty-two plants in pots, thirty four were trained to 
single stems and eighteen to three stems. When they were put 
on the benches, the plants selected for single-stem training 
averaged 2.45 inches high and those selected for three-stem 
training averaged 3.33 inches, so the plants which were designed 
for three-stem training averaged .88 of an inch higher than the 
single-stem plants. A month later, October 28, the three-stem 
plants were still in the lead, having an average height of 9.75 
inches, which was 1.44 inches more than the average of the. 
single-stem plants. The time of ripening the first fruits, the 
average weight per fruit, and the yield are shown in the follow- 
ing table: 


PLATE VI.—DIAGRAM OF TOMATO HOUSE, 1895-6. 
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TasBLe II.—PLaNnts IN Pots, TIME OF RIPENING FIRST FRUITS, AVERAGE 
WEIGHT PER FRUIT, AND YIELD PER SQUARE FOOT OF BENCH. 
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*See note, Table I. 

In this case, as in the one given above, the single-stem plants 
eventually took the lead in the yield per square foot of the bench 
area which they occupied, although at the time they were put on 
the benches and for at least a month afterwards the three-stem 
plants were the larger. These three-stem plants gave larger 
sized fruits than did the corresponding single-stem plants. 

In tests which were made the following season, it was shown 
that the north side-bench was a more favorable location for 
tomatoes during the winter months than the south side-bench. 
This is, no doubt, largely due to the fact that the purlin and the 
eaves are rather wide, and shade the plants on the south bench 
to a considerable extent. Since the single-stem plants in pots 
were located on the south side-bench, while the corresponding 
three-stem plants had the more favorable location on the north 
side-bench and were larger plants at the time they were benched, 
the fact that the single-stem plants gave the larger yield per 
square foot is all the more significant. 


Sreconp TEST. 


Some Lorillard plants which had been started in flats and 
transplanted to 24-inch pots in a way similar to that described 
under the first test, were set on the south middle-bench of the 
tomato house December 12, 1895. The plan of arrangement is 
shown in the diagram, Plate VI. The bench was prepared 
by putting a layer of moss (sphagnum) over the bottem 
and covering this with about 24 inches of potting soil like that 
used for the first test. First a group of plants for single stem- 
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training was put on the bench, then a group designed for three 
stem training, then another group for single-stem training and 
lastly a group of three-stem training. Half of the plants were 
kept in the 23-inch pots, and the earth was mounded over the 
pots up to the seed leaves. The others were knocked out of the 
pots and transplanted directly to the bench. First a plant not in 
a pot was transplanted to the bench, then a plant in a pot was 
placed on the bench, thus alternating the two classes till the 
bench was filled. By this arrangement the differences in light 
and temperature for the two classes of plants were not great 
enough to materially affect the results of the test. 

The plants were set in two rows, those in the front row com- 
ing opposite the middle of the space between the plants in the 
back row. Plants for single-stem training were put eighteen 
inches apart; those designed for three-stem training were set 
three feet apart. As this bench measured thirty-eight inches 
wide inside measurement this made the area allotted to each sin- 
gle-stem plant 22 square feet and that for each three-stem plant 
4% square feet. 

Of the sixteen plants which were taken out of the pots and 
transplanted to the bench, nine, averaging 5.94 inches in height, 
were for single-stem training, and seven, averaging 5.93 inches 
in height were for training to three stems. Thus it appears that 
there was practically no difference in the average height of the 
two classes of plants when they were benched. The following 
table summarizes their record. 


TABLE IIJ.—PLANTS NOT IN Pots. TIME OF RIPENING FIRST FRUITS, AVERAGE 
WEIGHT PER FRUIT, AND YIELD PER SQUARE Foot oF BENCH RooM.* 
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* See foot note, p. 253. 
+See note, Table I. 
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In this case the three-stem plants on the average ripened their 
first fruits a little earlier than the single-stem plants, but the sin- 
gle-stem plants yielded at the rate of twenty-seven pounds more 
fruit per hundred square feet of bench and their fruits averaged 
slightly larger than those of the three-stem plants. 

Of the fourteen plants in pots, eight, averaging 5.91 inches in 
height, were for single-stem training and six, averaging 5.92 
inches high, were for three-stem training. Thus it appears that 
the two lots of plants averaged practically the same in height 
at this time. The following is a summary of their later records. 


TaBLE IV.—PLANTS IN 243NcH PoTs PLUNGED ON THE BENCH. TIME OF 
RIPENING First Fruirs, AVERAGE WEIGHT PER FRUIT, AND YIELD PER 
SQuaBEe Foor oF BENcH.* 
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* Some of the items do not agree with those which were published in Bulletin 125, bes 
cause the tables have been corrected, an error in transcribing the record having been 
discovered. 

{See note, Table I. 


For some unknown reason one of the single-stem plants was 
very late in ripening its first fruits and was very unproductive, 
yielding but a few undersized fruits. By including the records 
of this plant in the averages, as is done in the first line of the 
table where the figures appear in small type and in parentheses, 
it gives a wrong impression of the general character of this lot 
of plants. Leaving this plant out, as is done in the second line of 
the table, a more just comparison with the corresponding three- 
stem plants may be made. It then appears that while the single- 
stem plants ripened their first fruits somewhat later than did 
the three-stem plants, and the fruit averaged slightly smaller, yet 
they gave a greater yield, the increase being at the rate of 254 
pounds per hundred square feet of the bench area which they 
occupied, 
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Temperature of the house during the winter.—The range of tem- 
perature for the house during the winter is indicated by the fol- 
lowing table which shows the daily temperature at the east and 
west ends of the house taken at 7 a. m.,12 m. and 6 p.m. The 
records are averaged by weeks from September 28, 1895 to March 
14, 1896, a period of twenty-four weeks. In twelve cases, or just 
half the time, the weekly average for 7 a. m. at the west end was 
slightly higher than at the east end, the difference varying from 
0.13° to 2.00°. The weekly average at the east end at noon was 
higher than at the west end in ten cases, and one week the noon 
average was the same for both ends of the house. The weekly 
average for 6 p. m. was higher at the west than at the east end 
in but seven instances. From November 22 to February 8 the 
6 p. m. average was uniformly lower at the west end. This may 
be accounted for by the fact that during the short days of winter 
the head greenhouse, into which the west end of the tomato 
house opens, cuts off the sunlight from that end of the house 
during the latter part of the afternoon. 


AVERAGE PER WEEE. 


DATE. EAST END. WEST END. 
7a.m 12 m 6 p.m 7a.m 12m 6 p.m 

Sept. 28-Oet. 4, 1895. ...--. 56.50 69.57 61.25 56.43 | 66.93 61.17 
Octo eepaeece se oricoee. 60.43 72.00 | 64.14 59 97 70.86 60.57 
Oct N28 US sec e eee 53.79 67.57 60.86 | 55.79 |} 66.57 61.07 
Oct ma Joe ec. sc cncsoeae 56.29 64.57 HesGone oso 69.58 61.57 
Oct 26-NOVv. Wis. ck ceoe) cet 58.43 65.29 62.00 | 57.86 | 66.71 6L.71L 
NOVO iso leis atslaietie aysrereee 60.64 74.29 65.29 61 33 70.00 64.57 
NON AO = lopesccorrte ciate eects 56.93 64.79 57 58 57.57 65.50 61.08 
INOW A1O=22) 8 ote nice ei 60.14 69.93 65.07 58.71 72.00 65.71 
INDO 29 his ceis orseeeiaciele es 61.93 71.93 66.29 60.43 68.29 63.14 
Novino0—DeeiG Se ceeee see 55.21 66.57 | 62.14 54.95 68.29 61.79 
WSCC T = ia Ne Sees ere Oe ea a ar.) 66.93 63.29 56.07 63.00 62.36 
Weems 20 ee see ye setae a 63200 69.80 | 65.83 63.71 66.30 63.40 
DCC TA fince acento peas ell BOUTS 67-50 | 63-29 61.00 | 68.67 62.67 
Dec. 28—Jan. 3, 1896 ....... 55.86 65.71 63.14 56.14 65 57 62.14 
PUBYaN 3) UR = PS eee tees 60.86 | 66.57] 64.17 59.86 | 69.71 2267 
CSET a ygnst U1 FE) U7 es ae les ay ed a 61.50 68.80 69.20 60.25 72.00 66.40 
JAN) MO-2ANs Sasa cose ee cei|| OLAS 72.50 69 43 64.00 | 71.67 67.33 
DMN LOR ol cde cietelee Salone ens 62.50 (ee Tee 64 00 12 33 68.67 
100) OE 17 eee Sere ae a 65.29 | 77.50 | 69 57 64.57 73.00 66.14 
MEW O=N4 (erect se nciccmaussee 64.57 71.80 67.50 | 64.17 76_00 68.00 
Babs 5-2 LN eee ones ae 65.14 | 76.86] 66.14 | 66.00 | 75.67 66.86 
Lay 2 PEP ale ae ei Se 67.71 Goro 70.57 68.57 72.14 70.43 
Feb, 29-Miurch 6,.......-.. 67.14 76.43 67.29 67.57 73.14 65.71 
MAN CDG 1S ia cacois aie) erate eistersicoe 68.00 72.43 63.00 68.43 72.43 65.00 

IAWEPAPC Uscege cocoa 60.98 | 70.26 | 64.90 | 61.04 | 70 06 64.17 
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EXPERIMENTS OF 1896-97. 
Third Test. 


Seed of Lorillard for a third test was planted in flats August 
15, 1896, in a soil composed of equal measures of well-rotted 
manure, sand, leaf-mold and !oam, all thoroughly mixed. About 
half an inch of drainage was placed in the bottom of the flats. 
Ry using a marker* to make the furrows, the seed was planted 
at uniform depth. The seeds were put about one-fourth inch 
apart in the row. 

On the eighth day the seeds began to germinate and all which 
germinated on that day were marked for transplanting. Nearly 
five hundred of the plants which germinated August 23d were 
pricked off from the flats into two-inch pots September 2d, and 
plunged in moss on a greenhouse bench so that the conditions 
ef moisture, light and heat for the entire lot could be kept as 
nearly uniform as possible. 

Rainy weather interfered with the proper preparation of soil 
se that the plants were not transplanted to the benches till 
October 22d. The plants were still in good condition but they 
would have been transplanted earlier had it not been for the 
delay in preparing soil for the benches. 

Soil for benches.—The soil for the benches was prepared by 
mixing thoroughly one measure of leaf-mold, one of sand, one of 
horse manure pretty well rotted and turned several times, and 
one of loam. The loam was composted sod piled in alternate 
layers with manure, well-rotted and well-mixed. Enough of this 
soil was prepared to fill benches six inches deep having an area 
of six hundred square feet. To this was added fourteen pounds 
of a fertilizer mixture composed of six parts by weight of acid 
phosphate having 14 per cent available phosphoric acid and four 
parts by weight of high-grade sulphate of potash containing the 
equivalent of 50 per cent actual potash. This is at the rate of 
five hundred pounds of the mixture per acre, taking into account 
simply the area of bench surface. 


*The marker consisted of a short board on which were fastened parallel strips of wood 
ene-fourth of an inch thick. By pressing the murker on the soil furrows were made by 
these strips which were uniformly ome-fourth of an inch deep. ; 
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Sclection of plants—From the nearly five hundred plants which 
had germinated in one day and which now were growing in two- 
inch pots, sixty fine, healthy plants were selected for the test. 
The size of the plants at this time may be seen by referring to 
Plate VII, which is from a photograph of one of the plants after 
it was knocked out of the pot and ready for transplanting. 
Enough plants for the test could not be found which were uniform 
in height so those which were selected were assigned to places 
on the benches as follows: 

Twenty plants each 6} inches high for single-stem training on 
the north bench. 

Ten plants each 7 inches high for three-stem training on the 
north bench. 


EXPLANATION OF PLATE VIII. 


' The number shows the location of the plant on the bench. On 
account of their location Plants 1 and 62 were rot included in 
the experiment; Plant 2 was discarded because its roots found 
their way under a partition into the soil of another part of the 
bench, and Plants 11 and 31 were discarded on account of acci- 
dental injury. 

Three-stem plants in pots, 14, 15, 27, 30, 31, 42, 43, 46, 58 and 59. 

Three-stem plants not in pots, 12, 18, 16, 28, 29, 44, 45, 57, 60, 61. 

Single-stem plants in pots, 2, 3, 6, 7, 10, 11, 18, 19, 22, 23, 26, 
34, 35, 38, 39, 47, 50, 51, 54, 55. 

Single-stem plants not in pots, 1, 4, 5, 8, 9, 17, 20, 21, 24, 25, 
32, 33, 36, 37, 40, 41, 48, 49, 52, 53, 56, 62. 

10 plants each 6} inches high i for single-stem training on the 

10 plants each 63 inches high § south bench. 

5 plants each 74 inches high for three-stem training on the 
5 plants each 7$ inches high § south bench. 

It will be observed that the plants for single-stem training on 
the south bench averaged 64 inches, which is the height of each of 
the single-stem plants assigned to the north bench. The sequel did 
not show that the slight differences in the height of the plants 
when they were transplanted to the bench, made any perceptible 


PLATE VII.—TOMATO PLANT READY FOR TRANSPLANTING TO BENCH OF 
FORCING HOUSE. 
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PLATE VIII.—DIAGRAM OF TOMATO 
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differences in the yields.* The tests which were made the pre- 
vious winter indicated that the three-stem training gives a 
smaller yield on the same area of bench than the single-stem 
training. For this reason the tallest plants were assigned to 
three-stem training so that there might be no appearance of 
favoring the single-stem plants in planning the test. For the 
Same reason the tallest three-stem plants were put on the south 
bench as the previous season’s test indicated that the shading 
of the bench by a purlin made that a less favorable location than 
the north bench. 

Planting on benches.—October 22 the plants were moved to per- 
manent places on the side benches of the tomato house and ar- 
ranged as shown in the accompanying diagram, Plate VIII. 

The plan of the previous season was followed in that no drain- 
age was put on the bottom of the bench, as it was thought that 
the perforated tile furnished ample drainage. Five quarts of 
soil were mounded around each plant. Part of the plants were 
transplanted to this soil and part were left in the pots in which 
they were growing and the soil was spread under and mounded 
over the pot. They will be referred to, the same as on previous 
pages, as “ plants in pots” and “ plants out of pots.” 

The plants were set.in two rows, one row ten inches from the 
front the other ten inches from the back of the bench. The 
benches are thirty-four inches wide, inside measurement. The 
plants in the front row alternated with those in the back row so 
that each plant came opposite the middle of the space between 


*In some instances plants which were the taller at the time of transplanting were 
more productive and in some cases they were less productive than the shorter plants. 
The average yields are as follows: 


No. of Height when transplanted: Average yield per plant: 
plants. Training. Inches. Ounces. 

4, Single-stem in pots................ 6.25 - 58.44 

6. Single-stem not in pots............ 6.25 58.54 

basingle Stem. in) POtSae-casn<ccecs 00s 6.75 53.25 

5. Single-stem not in pots............ 6.75 61.25 

a paburee-stem -in POtsoeress.. ceciecces 7.25 88.00 

2. Three-stem not in pots............ 7.25 106.125 

2. Three-stem in pots................ 7.50 57.50 ’ 

3. Three-stem not in pots............ 7.50 97.83 


The three-stem plants which measured 7% inches at the time of transplanting were 
less productive than the three-stem plants which measured 714 inches. This may be 
partly accounted for by the fact that the former were nearer the west end of the house 
and during the short days of winter became shaded from the sun earlier in the after- 
noon than those towards the middle or east end of the house, 


1G, 
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two plants in the other row. The plants in pots were not grouped 
as in the first test but were alternated with plants out of pots, 
first a plant in a pot then a plant out of a pot and so on through- 
out the house. This was done both with single-stem and with 
three-stem plants. 

it was thought that in the first test the plants were crowded 
too closely together, so in this test the single-stem plants were 
set two feet apart in the row thus allowing each plant 25 square 
feet of bench surface. The three-stem plants were four feet apart 
in the row thus giving each of them an area of 52 square feet. 

Adding soil to benches The mound of earth which was put 
around the plants as they were transplanted to the benches was 
covered with moss (sphagnum) to prevent the too rapid evapora- 
tion of moisture. The moss served this purpose admirably. De- 
cember 30, a layer of about an inch of soil was covered over all 
the bench.‘ In about a week the plants began to fill this new soil 
with roots. ~ Another layer of about two inches of soil was added 
to the benches March 16, and April 19 a third layer of about two 
inches. June 1, all fruit, both green and ripe, was picked and 
the experiment was closed. 
Plants not in pots.— Of the thirty plants not in pots twenty 
were trained to single-stem and ten to three stems. The single- 
stem plants averaged 1.94 inches high when pricked off and 6.49 
inches when benched. The plants for three-stem training aver- 
aged 2.00 inches when pricked off and 7.20 inches when benched. 
The more vigorous plants were assigned to three-stem training 
yet eventually the single-stem plants gave the larger yield as 
shown by the following table: : 


TABLE V.— PLANTS NOT IN PoTs.—TIME OF RIPENING FIRST FRUITS, AVERAGE 
WEIGHT PER FKUIT AND YIELD PER SQUARE FOOT OF BENCH. 
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In this test the three-stem plants were in four groups, two on 
the north bench and two on the south bench, alternating with 
corresponding groups of single-stem plants. This arrangement 
secured more uniform conditions than could be secured by the 
plan adopted for the first test. The results here set forth are 
therefore considered more satisfactory and more reliable than 
those which appeared with the first test. They do not conflict 
with the conclusions drawn from the first test but rather empha- 
size them. The single-stem training, other things being equal, 
gives decidedly better results than the three-stem training both 
in yield and in average size of fruit produced. Although the first 
fruits ripened on the average a day earlier on the three-stem 
plants than on the single-stem plants, yet in the amount of fruit 
ripened early the single-stem plants again take the lead as is 
shown in the following statement of the yield by weeks for the 
first six weeks after the first fruit was picked: 


TABLE VI.— PLANTS NOTIN PoTts.—YIELD FOR SIX WEEKS AFTER FIRST FRUIT 


RIPENED. 
S YIELD IN OUNCES PER FIFTY. ONE SQUARE FEET OF BENCH.* 
rn 
TRAINING. oa | | | 
aS First | Second | Third | Fourth} Fifth Sixth Fins 
i ™ | week. | week. | week. | week. | week. | week. Lh ap 
| 

Single-stem ....--. 20 (TOPSa) | So-95 | SLeOU | tesco | 40.73 | 66.83 255.17 
hnee-stem, ... =. =~: LO 45083562005) 542007 2183 | 9.90 | 16.20 142.43 


*This area is taken as a basis for making this table, so that this may be compared 
with Table VIII, page 262. 


This table shows clearly the superiority of single-stem train- 
ing in producing fruit early, while Table V shows its superiority 
in total yield for the season. It will be noticed that the yield 
drops at the fourth week and then gradually increases. The 
falling off in yield which begins at the fourth week is due to the 
difficulty experienced in getting fruit to set during the latter part 
of December and early in January. As the days get longer and 
the amount of light increases the fruit sets more readily. When 
there is an abundance of sunshine, simply jarring the blossoms 
as may be done by rapping the plants with a padded stick, will 
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cause the fruit to set well. During periods of little sunshine, 
especially when the days are shortest, more difficulty is experi- 
enced in getting the fruit to set. The blossoms that are not 
properly fecundated soon fall off as shown in Fig. 16. When the 
weather is not favorable for the setting of fruit the blossoms 
should be pollinated by hand during the driest part of every 
second or third day. This may be done by jarring the open 
flowers over a camel’s hair brush or small spoon and touching 
the stigma with the pollen that has thus been gathered. By 
passing from flower to flower in this way the blossoms become 
fertilized satisfactorily. Small and one-sided fruit which is liable 
to be found on plants in the forcing house in winter, may be due 
either to an insufficient supply of pollen or to close fertilization, 
that is to say, to the fertilizing of the blossom with its own 
pollen exclusively.* 

Plants in pots—Of the thirty plants which were assigned to 
this part of the test, two were discarded because they were ac- 
cidentally injured. A third was thrown out because it sent its 
roots under a partition and into the soil of an adjacent part of the 
bench. By its rampant growth it soon showed that it had reached 


*Fink, who has made some very interesting observations in this line,** finds that: 

1. The vigor of the fruit is seen soon after pollination takes place. ‘*‘ Of two flowers 
pollinated at about the same time, one is sometimes half grown before the other makes 
more than enough growth to make certain the fact that fertilization has taken place. 
The one that makes this rapid growth from the start ripens nearly as much in advance 
and is larger than the one that stops growing for a time. * * * J think there are 
two causes for this difference in development, 7. e., insufficient pollination and insuffi- 
cient nourishment.”’ 

2. The amount of pollen applied to the stigma infiuénces the size and shape of the 
fruit. ‘‘ Tomatoes produced from large amounts (of pollen) were large and regular, 
produced a large number of seeds and did not fail to come to maturity in a single 
instance; while those from small amounts were smaller in size, had fewer seeds, were 
not so regular in shape and several stopped growing at the size of a pea. * * * [ 
tried cutting off one side (of the stigma). The result is usually a one-sided tomato but 
not always. * * * J also tried pollinating one side only and got one-sided fruit as a 
result.’’ ‘ 

3. Pollination may be done effectively during the first four to eight days after the 
blossom opens. The best time to get pollen for applying to the stigmas is about two 
days after the blossoms open, when the anthers or pollen sacs begin to open. ‘‘ The 
pollen sacs open sooner (after the blossoms open) in small than in large flowers and 
sooner in dry than in wet weather. * * * The best time to pollinate artificially is in 
the driest part of the day.” 

4. On the whole, fruits produced by close pollination ‘‘ are below average size an@ 
usually contain fewer than the average number of seeds.”’ 


**Fink, Bruce, Pollination and Reproduction of Lycopersicum Esculentum. Bull, 
Geol. and Nat. Hist. Surv. Minn., 9: 636-643. 9 N. 1896. 
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Fic 16.—THE FRUIT FAILS TO SET WHEN THE STIGMA IS NOT 
PROPERLY POLLINATED. 
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a supply of food not available to its neighbors and during the rest 
of the winter it was allowed to stand as an object lesson on the 
bad effects of over-feeding tomatoes in the forcing house. Of the 
twenty-seven plants finally included in this part of the test, 
eighteen were trained to single stem. These averaged 1.80 
inches high when they were pricked off and 6.00 inches when 
they were benched. Nine corresponding plants designed for 
three-stem training averaged 2.05 inches high when they were 
pricked off and 7.15 inches when they were benched. In this 
case, although the more vigorous plants were assigned to three- 
stem training, the single-stem plants eventually out-yielded them 
as the following table shows: . 


TABLE VII.—PLANTS IN Pots. TIME OF RIPENING First FRUITS, AVERAGE 
WEIGHT PER FRUIT AND YIELD PER SQUARE FOOT OF BENCH. 
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*See Table I, Note 1. 
7 This is the average for eight plants as the first flower cluster on one plant was cut 
off by an insect, thus delaying the setting of the first fruit. 


As explained in discussing Table V, page 258, the plants in this 
test were so arranged on the benches that more uniform condi- 
tions were secured than was possible with the plan which was fol- 
lowed in the first test. The superiority of the single-stem train- 

ing, both in size of fruit and in total yield is again emphasized by 
this table. Although the three-stem plants ripened their first 
fruit an average of five days earlier than the single-stem plants, 
yet in the amount of fruit ripened during the six weeks after the 
first fruit was picked the single-stem plants were ahead, as the 
following table shows: 
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TABLE VIII.— PLANTS IN Pots. YIELD FOR SIX WEEKS AFTER FIRST FRUIT 
RIPENED. 


= OUNCES PER FIFTY-ONE SQUARE FEET OF BENCH.* 
Fe : 
TRAINING. Sa Total 
22 | First | Second| Third | Fourth| Fifth | Sixth | . 0)" 
= | week.| week. | week. | week.j | week. | week. ps shes 
Z | | weeks. 
| | 
Single-stem. ..-.-. 18 | 4.75 | 27.25 | 87.50 | 30.00 16.75 | 46.00 | 212.95 
Three-stem -...--. | 9 | 4-50 | 40.50 | 27.00 | 4.75 | 18.00'| 29.50 | 124.25 


*Fifty-one square feet is the berch area actually occupied by-each lot of plants. 
Compare with Table VI. 

+The decrease in yield at this period is considered in the discussion which follows 
Table VI. See page 259. 


PLANTS KEPT IN SMALL POTS AND PLUNGED IN THE 
SOIL ON THE BENCH VS. PLANTS TRANSPLANTED TO 
THE BENCH. 


In the first pages of this bulletin, while setting forth some of 
the considerations which led to an investigation of the merits of 
single-stem training as compared with three-stem training, the 
necessity of avoiding too rampant a growth in forcing tomatoes 
was considered and some of the various ways of holding the 
plants in check were mentioned. In forcing cucumbers, some 
gardeners plant the seed in small pots, like two-inch pots, and do 
not move the plants from these pots. When they are ready to be 
put in permanent place on the bench for fruiting the pot contain- 
ing the plant is plunged in the soil on the bench. The soil is 
mounded over the pot so that new roots are sent out from the 
stem above the pot. It has been stated on previous pages that 
in tests conducted during the winters of 1895-6 and 1896-7 some 
of the potted tomato plants were plunged into the bench soil in 
pots after the method used in forcing cucumbers, and other plants 
were knocked out of the pots and transplanted directly to the 
bench soil. These two methods will now be compared. The rec- 
ords of these plants have been given in another connection on 
previous pages, and the methods of sowing seed, selecting plants, 
preparing soil, training, ete., may be found by consulting those 
pages. 
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EXPERIMENTS OF 1895-6. 
First Test Using Single-stem Plants. 


September 26, 1895, sixty-seven plants were put on the benches 
of the tomato house for training to single stem, thirty-three of 
which were transplanted to the soil on the bench. These are 
referred to in this bulletin as plants “not in pots.” The remain- 
ing thirty-four plants were plunged in the soil of the bench in 
the 24-inch pots in which they were growing and the soil was 
mounded over the top of the pot so as to favor the sending forth 
of roots from the stem above the pot. These are referred to as 
plants “in pots.” The arrangement of the two lots of plants may 
be seen by consulting the diagram, Plate VI. 

At the time they were put on the benches the plants in pots 
had an average height of 2.45 inches and the corresponding plants 
not in pots averaged 3.35 inches high. On account of this differ- 
ence in size the two classes of plants may not be strictly com- 
parable, but as they may give some indication of the compara- 
tive value of the two methods of treatment, their records are 
given for what they are worth. 

By October 5 many of the plants in pots were sending out roots 
above the pots, which soon filled the surrounding soil. They did 
not make as vigorous growth as the corresponding plants out 
of pots did, but it must be remembered that they were somewhat 
smaller plants to start with. Besides this, they occupied one-half 
of the south bench which, as has already been pointed out, page 
251, is a less favorable location for forcing tomatoes in winter 
than is the north bench on which the plants not in pots were 
located. The arrangement of the plants may be seen by consult- 
‘ing the diagram, Plate VI. 

October 28, about a month after they were benched, the plants 
in pots averaged 8.31 inches high and those not in pots averaged 
12.58 inches. Their later record is summarized in the following 
table: 
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TABLE IX —SINGLE-STEM PLANTS. TIME OF RIPENING FirsT FRUITS, AVER- 
AGE NUMBER OF FRUITS PER PLANT, WEIGHT PER FRUIT AND YIELD PER 
SquARE Foor oF BENCH. 


METHOD OF BENCHING. 


seed planting til] 


firstfruitripened. 
square foot of 


fruit in ounces. 
fruits per plant. 

Yield in ounces per 
bench. 


Number of plants. 

Average days from 
Average weight per 
Average number of 


ih TOUR aA CaS AeCeeSoecet obde 33 160.15 1.76 : 
INOE Tio Notes Saaseeaoesse Gcos 31 157.90 2.00 13.60 12.79 
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Second Test Using Single-stem Plants. 


Plants were arranged on the south middle bench of the tomato 
house December 12, 1895, for a second test. The plan of treat- 
ment which was followed has already been given, see page 251. 
The location of the plants on the bench may be seen by consulting 
the diagram, Plate VI. Of the seventeen plants in this test which 
were trained to single stem, eight were in pots and nine were 
not in pots. In discussing Table IV, page 253, it was shown that 
one of the plants in pots was very late in ripening its first fruits 
and was very unproductive, yielding but few small fruits. In the 
following table the first line, where the numbers are given in 
parentheses, includes the record of this exceptional plant. while the 
record in the following line excludes the record of this plant and 
therefore gives a much better idea of the general character of this 
lot of plants. 


TABLE X.—SINGLE-STEM PLANTS. TIME OF RIPENING FIRST FRUITS, AVER- 
AGE NUMBER OF FRUITS PER PLANT, WEIGHT PER FRUIT AND YIELD PER 
SeuarEr Foor or BENCH. 


. Em S S oo 

@ oe = + ry 

re fs . os 53 a 

& ane ag 2S os 

ro += 2 LS aI ac os 

ee eos Se Eu = 

METHOD OF BENCHING. 3 ro Oe BS Ao Be 

Ps org O-m o'r Ags 

2 NS 2 EO. oF 2 = 35 

F 5B: Ae Ae Sig 

= Pod ao bE ne 

Z “4 < < cs 
UNSSC aa ee BERS oe (8) | (108.38) (2.55) | (16.38) (17.58) 
MW OUR ee ee eicit eee smers into 7 102.57 2.58 | 17.86 19.42 
NOUNS OUS ee niheieccieetiecs 9 99.78 2.87 16.78 20.26 
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When they were put on the bench, the plants in pots averaged 
5.91 inches high and the plants out of pots 5.94 inches. With 
respect to size the two lots of plants started on practically an 
equal footing, and may be considered comparable, after discard- 
ing one of the plants in pots, which sent its roots into the soil 
of an adjacent bench, as above explained. The table shows that 
the plants in pots gave a larger number of fruits than the plants 
not in pots, but they were a little late in ripening first fruits, 
their fruit was slightly smaller and the yield per square foot of 
bench was a little less, so that nothing was gained by keeping 
the plants in pots. 


EXPERIMENTS OF 1896-7. 
Third Test Using Single-stem Plants. 

Seed of Lorillard for this test was sown Aug. 15, 1896. The 
method of selecting the plants, the arrangement on the benches, 
the preparation of soil, etc., are all explained on previous pages. 
See pages 255 to 258. Forty plants were selected for single-stem 
training, twenty to be grown in pots and twenty out of pots. 
Because of accidental injury, two of the plants in pots were 
thrown out of the experiment. The following statement permits 
of a comparison of the growth of the two lots during the early 
part of the experiment. 


TABLE XJ.—SINGLE-STEM PLANTS. HEIGHT OF YOUNG PLANTS. 


| 
| AVERAGE HEIGHT IN INCHES. 
| 3 ce z gee 4 
METHOD OF BENCHING. = he: icc Sao 
= Zo aA E od. 
ey pest ae no oe 
° Bn Bo) coffe 
é fae i Bae S 
A a = =) 
1 
WTP OUS ence cc cee Chae ee eee Screens somes 18 | 1.85 6.51 14.40 
LC EA) ee eee ec OS ee Ae een ee 20 1.94 | 6.49 14.81 


These figures show that during the early periods of growth the 
plants were remarkably uniform. The records concerning their 
yield are summarized in the following table: 
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TABLE XII.— SINGLE-STEM PLANTS — TIME OF RIPENING FIRST FRUITS, 
AVERAGE NUMRER OF FRUITS PER PLANT, WEIGHT PER FRUIT AND 
YIELD PER SQUARE FOOT OF BENCH. 


=e 5 S a) 
2 aoe Pai nS pe 
a oD so oA ne 
= nay ree 2 BS 
Cl Sod og <3 o 
A ek ee aie Be 
= hand 7 =e 
METHOD OF BENCHING. % aS Be Ag 5" 
B so mE oc Sm gad 
2 Beg ae 25 oer 
| 2 E = ASE 
5 bad Pe mie Cee) 
A 4 4 4 ca 
WREPOtS HS - 10 a2 0552 selec es 18 173.78 2.84 23.17 23.20 
MOU TN THOUS ER SS5 Gonene see 20 172.45 2.77 25.15 24.56 


These two lots of plants are certainly comparable as great care 
was used to select uniform plants and to give them similar con- 
ditions from the time the seed was planted till the last fruit was 
picked, excepting only that one lot was in pots and the other was. 
not in pots. In this case the results are slightly different from 
those of the first and second tests as set forth in Tables IX and 
X. The plants in pots again ripened the first fruits later, and the 
yield was slightly less than that of the plants not in pots, but 
the average weight per fruit was slightly greater. In no case is 
the difference marked with single-stem plants and the testimony 
favors the conclusion that little or no advantage is gained by 
growing them in pots in the way they were grown for these tests. 

The influence of benching in pots when plants are trained to 
three stems will now be considered. 


EXPERIMENTS OF 1895-6. 
First Test Using Three-stem Plants. 


The plants designed for three-stem training which were put on 
the benches September 26, 1895, were arranged as shown in the 
diagram, Plate VI. This arrangement proved to be faulty, inas- 
much as the lots of plants to be compared were separated into 
groups, and these groups, being located in different parts of the 
house, did not have equal exposure to sunlight, as has already 
been explained on page 251. For this reason the results of the 
first test are not considered wholly satisfactory. 

The three-stem plants were separated into two lots. The 
plants of one lot were grown in small pots plunged in the soil of 


° 
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the bench, as has already been explained, and the plants of the 
other lot were knocked out of the small pots at the time they 
were transplanted to the benches. The eighteen plants in pots 
averaged 3.83 inches high when they were benched and about a 
month later, October 28th, they averaged 9.75 inches. The loca- 
tion which they were given proved more favorable than that of 
the corresponding plants not in pots. The plants not in pots 
averaged 2.57 inches high when they were benched and 11.25 
inches October 28th. Records are summarized in Table XIII for 
the seventeen plants of each lot which were finally included in 
the experiment. 


? 

TABLE XIIJ.—'THREE-sTEM PLANTS. TIME OF RIPENING First FRUITS, 

AVERAGE NUMBER OF FRUITS PER PLANT, WEIGHT PER FRUIT AND 
YIELD PER SQUARE FOOT oF BENCH. 


om: ~ - ~~ 
a on 8 S a a 
= a 8 2g Pa a 
2 op 2 as ae Be 
= anes aS =o ge 
= BA pat | =e > 
7 ian Choe. os Be aa 
METHOD OF BENCHING. ‘s SS Bom aoe ee 5 
5 oe he Sa ef 
3 Rs at ae “aig 
z sez Ae 52 = 3 
5 Pe = Poy ro Lak 
A sat ae < < m 
Tier | 
REPOS = aoe att on cans aly 159.17 2.04 24.94 11.97 
INO DMP OUS seo sencn = toma < ily 159.50 1.93 25.35 11.52 


Second Best Using Three-stem Plants. 


In arranging plants for the second test the plants in pots were 
alternated with plants out of pots throughout the bench so that 
the two classes of plants in this test are strictly comparable. 
The method of selecting plants and the plan of treatment has 
already been explained on page 251. The diagram, Plate VI, 
shows the location of the plants on the south middle bench of 
the tomato house. 

The six plants in pots which were included in this test aver- 
aged 5.92 inches high December 12 when they were benched and 
22.08 inches about a month later, January 14. The seven cor- 
responding plants not in pots averaged 5.93 inches high when 
they were benched and 20.29 inches January 14. From their 
succeeding records the following table is derived: 
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TABLE XIV.—THREE-STEM PLANTs. TIME OF RIPENING First FRUIT, AVER~ 
AGE NUMBER OF FRUITS PER PLANT, WEIGHT PER FRUIT AND YIELD 
PER SQUARE FOOT OF BENCH. 


: ae 3 c 36 

D eel a. n+ a 

= Ae 5 +3 Se nwo 

= one a) as oS 

je) Be as ae H° 

METHOD OF BENCHING. ba) oS BO A Ey ee 

= ont of oO © = 

3 aS 5 ae on ARS 

) bon baa ba 25a 

A 4 <4 4 Pa 
anspotseocesees See nae aiee ccs seciaels 6 96 2.72 | 26.50 15.34 
ING tpn 0 tac ares ee See eee SS 7 97 2.79 | 27.14 15.97 


In this case as with single-stem plants, the two methods of 
benching which were tried showed no striking difference in 
results. The third test will now be considered. 


EXPERIMENTS OF 1896-7. 
Third Test Using Three-stem Plants. 


Seed of Lorillard for this test was sown August 15, 1896. The 
method of selecting the plants, the preparation of the soil, etc., 
are explained on pages 255 to 258. 

The plants in pots were benched alternately with plants out of 
pots as in the second test, and the two lots of plants are consid- 
ered strictly comparable. Of the twenty plants selected for 
three-stem training ten were not grown in pots and ten were 


kept in pots. One of the plants in pots was accidentally broken - 


and was thrown out of the test. The records show a remarkably 
uniform growth of the young plants as may be seen from the 
following table: 


TABLE XV.—THREE-STEM PLANTS. HEIGHT OF YOUNG PLANTS. 


s AVERAGE HEIGHT IN INCHES, 
BS 
SR) 3 ogo 
es od o8 £ en 3 
‘METHOD OF BENCHING. = ‘2; sn or Se. 
5 a5 Pe Part) 
a on a2 2o5 
S Dy oO ons By 
5 So) a Sa 
A a = a 
AV OTS Sis 4.) soays Sek otha ace aCe A aeeeereats 9 2.08 7.19 12.19 
INGH UN DOtSar Sec ceeesee ceeiee se eee alse oe 10 | 2.00 7.20 12.80 


* With the three-stem plants the tips of the main stems were pinched out just beyond 
the first flower cluster, so as to favor the growth of the side shoots for the three-stem 
training. On this account the height of three-stem plants should not be compared with 
the height of the single-stem plants on November 19th. 
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From the complete records of the test the following table is 


derived: 


TABLE XVI. THREE-STEM PLANTS. TIME OF RIPENING FIRST FRUITS, AVER- 
AGE NUMBER OF FRUITS PER PLANT, WEIGHT PER FRUIT AND YIELD PER 


SQUARE Foor OF BENCH. 


Bas 5 S 5% 
n See eo. ee) e 
= Saya S = oa) z , 
a aon =o Se a) 
e | Bes) Sg | fel ge 
METHOD OF BENCHING. ‘s ae ES Re S 
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o of SH es Le = +2 
= ae ES ie SEA 
= bie Pa } be Che 
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Ba pote e521) ee ee ese cock 9| 168.89* | 2.45) 37.11 16.04 
INIGN Na NOS aes seese Seco cer acdsose 10 | 171.30 2.49 | 44.40 19.53 
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*This is the average for eight plants as the first flower cluster on one plant was cut 
off by an insect, thus delaying the setting of the first fruit. 


In this case the plants in pots ripened their first fruits a little 
earlier but yielded less weight of fruit than the plants not in 
pots, the difference being at the rate of twenty and a half pounds 
per hundred square feet of bench. 


, CONCLUSIONS. 

These tests of single-stem vs. three-stem training and of plants 
plunged on the bench in small pots vs. transplanted plants not in 
pots have been continued two seasons. Not counting the plants 
which have been discarded during the course of the experiments, 
sixty-six three-stem plants and one hundred and nineteen single- 
stem plants have been under test making a total of one hundred 
and eighty-five plants. 

Only one variety has been used in the experiments but that is 
one almost universally used by gardeners in this country for 
winter forcing, namely, the Lorillard. The tests have been 
conducted on a sufficiently extensive scale so that the results 
are conclusive so far as this variety is concerned. Probably with 
other varieties they would be somewhat modified in detail, but 
the general results would doubtless be the same whatever the 
kind of temato used. 
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It is not to be expected, however, that single-stem plants will 
outyield three-stem plants in every instance regardless of the 
influences which surround them. Various things influence the 
productiveness of tomato plants and the skillful gardener studies 
to combine all these influences to the end that he may get a large 
yield of fruit of marketable size. In the hands of a skillful 
gardener plants trained to three stems may do better than the 
same plants trained to single stems would do in the hands of 
an unskillful man. In other words, the advantage gained by 
training tomatoes to single stems in the forcing house are not 
great enough to overcome the results of neglect or lack of skill. 

We are confident that, other things being equal, the different 
methods under consideration will give results in accordance with 
_the conclusions which are given below. 


SINGLE-STEM vs. THREE-STEM TRAINING. 


The single-stem training is clearly superior to three-stem train- 
ing for winter forcing of tomatoes in this climate, both in the 
amount of fruit ripened early in the season and in the yield on 
equal areas. There is but slight difference’ in the average size 
of fruit produced but on the whole the fruit on single-stem plants 
seems to average slightly larger than that on three-stem plants. 


PLANTS BENCHED IN Pots vs. PLANTS BENCHED NOT IN Ports. 


Plants kept in small pots and plunged in soil on the bench 
as compared with similar plants taken from the pots and trans- 
planted to the bench sometimes show slightly more satisfactory 
results when the plants are trained to single-stem. When the 
plants are trained to three-stems, keeping them in small pots as 
just described seems to be a disadvantage. 
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PLATE IX.—FROM PHOTOGRAPHS OF A DISEASED TOMATO. 
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V. NOTE ON A TOMATO DISEASE.* 


S. A. BEACH. 


A peculiar disease of the tomato, the cause of which is not 
well understood, has occurred in the forcing house at this Sta- 
tion. Tomatoes which were attacked by what is apparently the 
same disease have also been found in other greenhouses. Speci- 
mens of the diseased fruit were furnished Mr. Stewart, the Sta- 
tion Mycologist, at Jamaica, N. Y., who has prepared from them 
the following description of the disease: 

This disease has the general characters of the so-called black 
rot of field grown tomatoes, which attacks the blossom end of the 
early fruits and which is supposed to be caused by the fungus, 
Macrosporium tomato, Cke. It begins as a siigutly depressed, 
circular, brown spot which gradually enlarges, retaining its cir- 
cular form, until it frequently covers as much as one half of 
the entire surface of the tomato. See Plate IX. In the great 
majority of cases the spot originates at the blossom end of the 
fruit, but it may originate at any point on the fruit. In color, 
the spots are at first brown; later, they become brownish black 
or greenish black and are bounded by a conspicuous double ring 
of light brown. In texture, the diseased tissue is leathery and 
dry with the surface usually smooth and glassy but sometimes 
wrinkled and velvety. The diseased portion shrivels so much 
that the fruit becomes much flattened on that side. The bound- 
ary line between the healthy and diseased tissue is definitely 
marked. Inside, the tissues are blackened for a considerable 
distance below the surface and there is somewhat less than the 
normal amount of moisture. 

It occurred most frequently on the early fruits of rapidly grow- 
ing plants but continued to appear to some extent throughout 
the season. The fruits are attacked in all stages of development, 


*Partial reprint of Bulletin No. 125, 
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but, as observed in the forcing houses at this Station, there are 
no indications that either the stem or the leaves are attacked by 
the disease. 

The remarkable feature of this rot is the total absence of 
fungus hyphe from the tissues of the fruits in the early stages 
of the disease. Neither is there, at this time, any species of bac- 
terium very abundant. Micrococci in zodgloea may be frequently 
seen but not in large numbers. Old specimens often show 
species of Fusarium and Penicillium and various bacteria. Frag- 
ments of diseased tissue were taken, with sterilized instruments, 
from the interior of fruits recently attacked by the disease, and 
cultivated on neutral agar in Petri dishes. Nothing developed 
in any of these cultures. A Petri-dish culture on agar acidified 
with malic acid, likewise, gave negative results. If any organism 
is connected with this disease it is one which does not grow 


readily on agar. 


VI. STRAWBERRIES IN 1897.* 


WENDELL PADDOCK. 


SUMMARY. 


The Station has no more plants of the Hunn for distribution. 

Of strawberries in one-year beds Beder Wood was the most 
productive early berry. It is also a satisfactory general purpose 
variety as it took second rank as to yield among the kinds that 
were fruited in one-year beds. Marshall is worthy of a trial for 
fancy fruit. Glen Mary was the most productive berry and pro- 
duced the largest late yield. 

None of the strawberries in two-year beds succeeded more 
than moderately well, owing no doubt, to winter injury and an 
unfavorable growing season. Earliest produced the largest early 
yield while Robinson was the most productive and gave the 
largest late yield. 

INTRODUCTION. 

The soil at the Station gardens is not well adapted to straw- 
berry culture as it is composed of a stiff clay loam. Such soil 
is particularly hard to work in a wet season as some little time 
must elapse after each rain before the ground is in a condition to 
be worked. In the meantime weeds grow apace and if great 
care is not exercised to start the cultivator at the right time a 
crust soon forms and the soil becomes hard and compact. When 
such conditions arise the ground can only be gotten in good con- 
dition by cultivating at the proper time after another rain. The 
amount of rainfall at Geneva during a portion of the spring was 
rather large and considerable difficulty was experienced in keep- 
ing the soil in good tilth and in subduing the weeds. 

The strawberries are grown in matted rows. As soon as the 
ground is lightly frozen in early winter the beds are mulched. ° 
Last winter coarse stable manure was used which had not be- 
come well rotted and which became more or less frozen before it 
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*Reprint of Bulletin No. 127. 
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was distributed over the beds. The result was that the plants 
were killed here and there in the rows in places where the frozen 
lumps chanced to fall. 

The strawberry crop was not as satisfactory as could be desired 
owing in part to the conditions that have been described above. 
Not only were the yields of some varieties low but in many cases 
the berries were smaller in size than they should have been. 
These facts should be taken into consideration when the records 
of yields that are given in the following pages are consulted. 

The blossoms of the strawberry are either pistillate, imper- 
fectly staminate or staminate. The pistillate flowers are im- 
perfect in their development in that they produce no pollen and | 
are therefore incapable of setting fruit when planted by them- 
selves. The imperfectly staminate flowers produce a small 
amount of pollen but not enough to enable them to set fruit satis- 
factorily; for our purpose varieties that have such flowers may 
be classed with the pistillate berries. The so-called staminate 
flowers are perfect in their development and so produce pollen. 
Accordingly varieties that have staminate flowers are able to set 
fruit when planted by themselves as well as to furnish a supply 
of pollen for the pistillate varieties. When pistillate varieties 
are planted it is very important that staminate varieties that 
blossom at the same time be planted with them. It is the custom 
with some growers to put a staminate variety in every third or 
fourth place in the row with the pistillate kinds. It is no doubt 
a better plan to plant every third row to a staminate variety as 
this arrangement admits of the different varieties being picked 
separately. Insects may be depended on to distribute the pollen. 

In the description of varieties the letter P following the name 
of a variety indicates that it bears pistillate blossoms and needs 
to be planted near staminate kinds. The staminate varieties are 
indicated by the letter S following the name. 

Of the newer varieties only a few were fruited on the station 
grounds this season. These have been described in full. Others 
of the more common kinds have been briefly mentioned; more 
complete descriptions may be had by consulting former bulletins 
and reports of this Station. In all cases where the name of the 
person from whom a certain variety was obtained is not given it 
is to be presumed that plants can be obtained of or through any 
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reliable dealer. The varieties that fruited in one-year-old beds 
are discussed first after which the kinds that were grown in two- 
year beds are considered. 


NOTES ON VARIETIES. 
THe HunN STRAWBERRY. 


As we still receive requests for plants of the Hunn strawberry 
it seems desirable to state that the Station has no more plants 
of this or other varieties of strawberries for distribution. 

Before deciding to name and disseminate the variety it was 
thought best to test it in another portion of the State. Accord- 
ingly plants were sent to Mr. W. D. Barns, Middle Hope, N. Y. 
In the season of 1896 Mr. Barns was able to market some of the 
fruit, when it proved to be a very satisfactory late market berry. 
His report was published in Bulletin No. 109 of this Station. In 
the season of 1897 the variety was even more satisfactory. Con- 
cerning it Mr. Barns writes: “It is a matter of congratulation 
that under peculiarly unfavorable circumstances it has shown 
itself the most valuable strawberry we have.” 

Plants of the Hunn were first sent out by the Station in the 
fall of 1895 and a second distribution was made in the spring of 
1897. Persons who secured plants when the first distribution 
was made should have quite a stock of plants by this time, there- 
fore, if the variety succeeds it will soon become quite common. 
Under the terms of the contract entered into with Mr. Barns he 
will be at liberty to dispose of plants in the spring of 1898. 

It is too much to expect that any one variety of strawberry 
will succeed equally well in all locations. In fact the force of 
evidence and trend of opinion point to the conclusion that certain 
varieties will be restricted more and more to special localities. 
If then the Hunn succeeds in a comparatively few sections of the 
State we will feel that it has not been a mistake to disseminate 
the variety. 

VARIETIES IN ONE-YEAR-OLD BEDs. 
Beauty, P. From J. H. Haynes, Delphi, Ind. Berry medium 


size, attractive scarlet color, good quality, moderately productive. 
Blossoms with Beder Wood. 
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Beder Wood, S. A productive, early berry of medium size 
and good quality. Succeeds where many varieties fail. 

Canada Wilson, S. From Birdseye and Son, Hopewell, N. Y. 
’ Very similar to the old Wilson. 


Clarence, S. (Thompson No. 101.) From Thompson's Sons, Rio 
Vista, Va. Fruit above medium, scarlet color, good quality. 
Moderately productive. 

Columbian, 8S. From W. F. Allen, Salisbury, Md. Fruit me- 
dium or below in size. Unproductive in this locality. 


Eleanor, S. From Thompson’s Sons, Rio Vista, Va. Fruit, 
medium or above, good color and quality. Not very productive, 
but worthy of a trial on account of its earliness. 

Enormous. P. From Thompson’s Sons, Rio Vista, Va. Blos- 
soms with Beder Wood. Fruit large to very large, bright scarlet 
color, good quality. Ranks fourth in productiveness among vari- 
eties that were fruited in one-year-old beds. Worthy of a trial 
on account of size, color and productiveness. 

Gandy, S. Well known in many localities as a profitable late 
variety. It does not succeed in some locations. 

Giant, S. From W. Y. Velie, Marlboro, N. Y. Plants vigorous 
and productive of large fruits. The berries are soft and of a 
light color, therefore the variety cannot be recommended as a 
market berry. 

Glen Mary, S. From W. F. Allen, Salisbury, Md. Sharpless 
type. Foliage healthy, leaves large with tall leaf stalks, runners 
moderately abundant, fruit-stems long, prostrate. Fruit large 
to very large, rather irregular in shape, good scarlet color. The 
most productive variety that fruited on the Station grounds in 
1897. Recommended for trial on account of health, vigor and 
productiveness of the plants and the size and appearance of the 
berries. 

Greenville, P. A _ satisfactory berry in many localities. 
Sharpless type. Blossoms with Sharpless. 

Haverland, P. A standard variety. Fruits large, long conic, 
showy scarlet color. 
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Hersey, S. From S. Hersey, Hingham, Mass. Fruit small to 
medium, light scarlet color, firm, fair quality. Unproductive this 
season. 

Hull No. 3, 8. From E. J. Hull, Olyphant, Pa. Fruit large, 
light scarlet color, moderately firm, moderately productive. 


Maple Bank, P. From E. B. Stevenson, Lowville, Canada. Blos- 
soms with Sharpless. Fruit medium size, scarlet color, firm. 
Not productive this season. 


Marshall, S. Does not succeed in many localities; where it 
does well it is very satisfactory. Fruit of largest size, dark scar- 
let color, good quality, firm. Recommended for trial where the 
‘best of culture can be given. 


Mary, P. Plants strong but make few runners. Fruit very 
large but irregular and rough, moderately productive. Blossoms 
with Sharpless. 


Michel, S. First early, fruit medium size, unproductive. Of 
value where very early fruit is desired. 


Middlefield, P. A good variety for home use; has been only 
moderately productive on our grounds. Blossoms with Sharpless. 


Murray, P. From Thompson’s Sons, Rio Vista, Va. Fruit 
medium to large, dark scarlet color. Unproductive on our soil. 
Blossoms with Beder Wood. 


Omega, P. From Thompson’s Sons, Rio Vista, Va. Moderately 
productive. Fruit large, light scarlet color. Blossoms with 
Sharpless. 

Robinson, S. From Thompson’s Sons, Rio Vista, Va. Fruit 
medium to large, scarlet color, good quality. Ranks fifth in pro- 
ductiveness this season among varieties that were fruited in one- 
year-old beds. 

Thompson, S. (Lady Thompson.) Has proven a failure on our 
soil. Fruit medium size, light scarlet color, unproductive. 

Thompson No. 100, S. From Thompson’s Sons, Rio Vista, Va. 
Fruit medium size, good, scarlet color. Unproductive this season. 


Vera, P. From E£. B. Stevenson, Lowville, Ontario, Canada. 
Foliage moderately vigorous, runners abundant, fruit stems 
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medium, prostrate. 
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Fruit medium size, conical, scarlet color, 


moderately firm, quality good. Ranks seventh in productiveness 
among varieties that were fruited in one-year-old beds. Blossoms 
with Sharpless. 


Williams, S. From Ellwanger & Barry, Rochester, N. Y. Fruit 
medium to large, rather soft, fair in quality, moderately pro- 
ductive. 


TaBLE I.— List OF STRAWBERRIES FRUITED IN ONE-YEAR-OLD BEDS, WITH 
A COMPARATIVE STATEMENT OF THE EARLY AND LATE YIELD OF EACH 


VARIETY. 

Rank 

as to NAME OF VARIETY. 

yield, 

1897. | 
ee) eGlen) Matygens onic cols ne ienin mas mm 
2 Beder Woodie ssces. ce Pa Rees a be ee 
3 ReIwenlanGinssccne so Moma erenersets stemtaicie 
4 IMOLIMOUSS ceiinee oe ocloe clot tte ot eae scter 
5 RROMINSONG Sass co cise tes aioe -Seieaee 
6 BVISTAN Oe nie Beceem een ee erste 
7 IBU-hai\isces sone cad odd SoCo oScnoSE osecas 
8 Ganadatwilson®:-- eee sac cece ccee seer 
9 (OWNS S Sod pound ene oo Sane aseoadocee 
10 CAG oe eee eet cater cee siearaeee 
Tal WL aS 42s sae oe voce Deseo cee Ome 
12 Marshall: 22 tte> SrSe. eae Sock oe ae 
13 ilATen Centon bei Seen eine en ee 
14 EAU NO sea se he ae Uae ed sae bene ae 
15 Greenvillew.coe aac enies Hee ceermcooe 
16 Senne tae he oe oot ee ee ence eee eae 
aly IWIGRA RS 5 eect Sea Sama. gecd Coma booe nooder 
18 SIGH OOD, 30s WD Aad casccereseece c5case 
i) UM GhhiVilhyc seenrncesooeo ober se Doce IcoGsocer 
20 VG ANOT. ee once heels oe cea ce Soe memset 
21 | Thompson Lady Thompson ...---.------ 
22, SAT DIOSS ve eree ae teen a ele cour tsieteteeeieteteretetats 
2B | Wi tth ed \ ain deasoste Go 5oaa0D cco soe mie tisme ses 
Dare | ELSES CY cio cin sinicin'e Wao cea cqUoee sooo cdcc 
Dan Maple: Bankejter. oss sccete cise nielae === 
26 Mirddleneld co secre oan omen eee os 
27 Golumbianwy eee Bee ee eee cee 
28 Miche) vos. oes 6 ot ae eee Bee ose 


Per cent 
Yield of of crop 
66 square picked 
feet. before 
June 25. 

Ounces. 
5444 if 
401 22 
238 5 
240 15 
2274 00 
2174 21 
2124 00 
208} 9 
2044 00 
191 00 
1884 00 
1844 20 
1824 00 
178 00 
172 00 
158 00 
157 00 
150 8 
148 00 
135 27 
127 11 
125 00 
1224 21 
122 00 
118 00 
104 00 
102 00 
80 58 


* Per cent 
of crop 
picked 

after 
July 5. 


EARLY VARIETIES IN ONE-YEAR-OLD BEDS. 


The date of the beginning of mid-season of strawberries in this 
locality for the season of 1897 may properly be assumed to be 
June 25. By referring to Table I we find that six varieties yielded 
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a fifth or more of their crop before this date. These varieties may 
be called early for this season. They are given below in Table II. 


TABLE II.—EARLY VARIETIES RANKED ACCORDING TO YIELD BEFORE JUNE 25. 


; : A Rank as to 
NAWE OF VARIETY. eens ae age Spits ae total. vield, 
, Ounces. Ounces. 

BederawWoodie’. =-22..2-+ 2222 June 21 88 401 2 
Micheliseci eke been os June 16 46 80 28 
\WGiay 258 Soseeedenesee pesos June 16 45 217% 6 
Mize s Wale ee = o/<: 10:5 2)=15:6'm1,5:<% June 21 36 18416 12 
BORING Ae Be eo eee ete June 18 36 135 20 
Minrraiy,.</< =. aegdeeasSocs doe June 21 25 1221 23 


Beder Wood has proven to be reliable here in either one, two or 
three-year-old beds. It can be strongly recommended as a general 
purpose berry. While it is ranked among the early varieties, 
it has a long fruiting period, as the last berries were picked on 
July 9. Michel is of value only when very early berries are desir- 
able. Vera does not appear to possess special merit. Marshall 
is fickle in its behavior and requires high culture. Where it 
succeeds it is one of the best of the fancy berries. It usually 
ranks with the mid-season varieties. Eleanor and Murray are no 
improvement on better known sorts. 


LATE VARIETIES IN ONE-YEAR-OLD BEps. 

July 5 may be regarded as the close of mid-season. Table I 
shows that eight varieties ripened a fourth or more of their crop 
after this date. These varieties may be called late for this 
season. They are given below in Table III. 


TABLE III.—LATE VARIETIES RANKED ACCORDING TO YIELD AFTER JULY 5. 


+ r Date of last Yield after Total yield, Rank a 

NAME OF VARIETY. picking. July 5. 1397. total yield, 
j Ounces. Ounces. 
Glen Marys |ouh) 2. eee July 13 142 54414 1 
Beaub ys es ae oka Td a July 9 135 21214 if 
Gitanithet 2 sos ae a bee July 13 101 191 ~ 10 
IRODINSOU. Asses sas seo eee July 9 64 22716 5 
Oiirence:) shah el os32 re a uly, (9 57 18214 13 
CARNES he oictron ets «Sse yo ee July 13 52 148 19 
MUN Os 3 een aees asset eee July 9 44 175 14 
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Glen Mary was the most productive variety on our grounds 
this season. This fact together with its large per cent of late 
yield, its large fruit and vigorous, healthy foliage will recom- 
mend it for further trial. Beauty is only moderately productive 
but of excellent quality. Giant is of large size and moderately 
productive but of light color and soft. Gandy is the standard 
late variety in many sections. It does not succeed in all locali- 
ties. Robinson is fairly productive. The berries are of medium 
size and good quality. Clarence and Hull No. 3 are no improve- 
ment on better known varieties. 


VARIETIES IN TWO-YEAR-OLD BEDS. 


TABLE No. IV— List or STRAWBERRIES FRUITED IN TWO-YEAR-OLD BEDs, 
WITH A COMPARATIVE STATEMENT OF THE EARLY AND LATE YIELD OF 
EacH VARIETY. 


J g : z 
mn Si at Fs ae 
Re on EI ri 
S NAME OF VARIETY. 3 3 = 
ao et SH oO oH 
& ° 5 A oo 
4 Eph vada dl dt Se 
eS ca ey & 
4 Ounces. | 
i RODMSOMCee Se coe te creer eee ceeeen eres 286 0 40 
2 ECU NOME. OALe ene PAM ee eee ere eee 214 0 18 
Sie OME, rele cia Aenea Skee ete cinerea 200 0 32 
Ay i, Mhompsoneettae = ce tenses sees soce es bees 1994 13 17 
5 STSSeNL Sse eS Re Neate ee eee eoeseeoss sees 187 15 24 
6 HW NOTMOUS Ss ec bee as eas eeece eee ee 175 20 17 
tf EE SINO SD ee ae US Rabe Se eee ee eae 162 5 4 
SiN eSTaymaken NON OE Ee oer sek ee nemo cee 161 16 22 
9 ISCCRNO OEE Sa Ee hme ne St ence MR yee ae: 185 4 6 
ORS DT Steen sore a  See 2 ewan 5 ERE Beh 148 19 15 
gt Clarence nse s eee. bate cies obec oes 147 0 24 
De A SParicen Marloce steers ss eter ae ae tes te ae 134 0) 15, 
UE SPIN tae eee ek etna aloe ats eaten ahs ea 127 0 14 
14 VWalitaim  Dbeltzacnetsenen stone saleaeeieces 124 0 23. 
15 SUADLOS pe accra aeecens ererice oe se icmenicmes 101 39 1 
16 Many je S228 sitet teccos cee tae ce aa sees 100 0 38 
17 dT I SYS) rade eames oY Ar pt op ells a 97 75 5. 
18 leh Wd es en Saeeiog sect MACS RESO tao SIO GGSc 95 19 19 
1G) ARIE IETS inl ees eee aie ae Ooo tee code “93 4 5 
20 |) BROCDEDY cu het seeekboe Soacecs caceoeeeee 83 00 7 
Giis\\" Hearse: ~aese seh ote Seeds) sae he 83 18 12 
22 Mleanorssdse cere se eel es aeleaeasa (23 25 8 
Cok la Marcanetanws ne =cscee cadmee coset es Soe 72 36 7 
Zee WD ROMps0wANO. MOO catia ccijne vie aciceelaetioe 66 35 12: 
25 Ganada Wilsoni.o-: 402 seitecoeece alee ce 52 19 14 
26 Coltim bran Seles ee ea ee eeeceeeee 46 0 17 
ZS LOY INGEN, UNOS > Aa c.c swiss nel ae eet 35 22 8 
28 Allene ss. lore ae oem ae sonecemen se 343 | 0 9 
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EARLY VARIETIES IN TWoO-YEAR-OLD BEDS. 

Again assuming that June 25th was the beginning of mid- 
season for this locality, Table IV shows that six varieties ripened 
more than a fourth of their crop before this date. These varie- 
ties may be called early for this season. 


TABLE V.— EARLY VARIETIES FRUITED IN TWO-YEAR-OLD BEDS RANKED 
ACCORDING TO YIELD BEFORE JUNE 25. 


. : Rank as to 
NAME OF VARIETY. wee ag et ee Tene total vield, 

\ Ounces. Ounces 
MILES oe sels bk ewee a esse June 16 73 97 uy 
REM TGS eats oe See ste June 16 40 102 15 
Mars ATO bee aa fet < soso 2 so <t June 21 26 72 23 
Thompson No. 100). --=-. ---- June 21 23 66 24 
PleanOles eset somes ee ees June 18 18 72 22 
Slaymaker No. 8 .-..-- sean June 25 7 35 27 


{ . « 

Earliest closely resembles Michel of which it is a seedling. 
Staples did not do well in a two-year-old bed as the plants lacked 
vigor; but it is worthy of a trial as an early sort. Margaret is 
not adapted to our stiff soil as the plants have not done well in 
either one or two-year-old beds. Thompson No. 100 was unsatis- 
factory in a two-year-old bed as were also Eleanor and Slaymaker 
No. 8. ‘A part of the failure of the varieties in two-year-old beds 
was no doubt due to winter injury as has been explained above. 


LATE VARIETIES IN TWO-YEAR-OLD BEDS. 
Table IV shows that seven varieties yielded over a fourth of 
their crop after July 5th, therefore these may be called late for 
this season. 


TABLE VI.—LATE VARIETIES FRUITED IN TWO-YEAR-OLD BEDS RANKED 
ACCORDING TO YIELD AFTER JULY 5. 


£3 . Rank as to 
NAME OF VARIETY. ee abil a ee a total yield, 
Ounces. Ounces. 

INGDINSONY 2's =. = s-25 e eee July 9 114 286 1 
MMOPApooae = dase 2 hs eee ed eae ss. July 7 14 200 3 
BUSS 6 eee = ofa At eee ee ate choke July 9 45 187 | 5 
IE ep ec = hs Sa ene en aN Se OE July 9 38 100 | 16 
SlaymakereNoO22 222 OES 3 ase July 6 35 161 8 
Clarence (Thompson No. 101). .----- July 9 33 147 11 
WilliamaMbeliiessaieo kn ase eon Bele were July 9 29 124° | 14 
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Robinson, Omega, Mary and Clarence have been mentioned 
under varieties that fruited in one-year-old beds. Bissel stood 
first in productiveness among varieties that fruited in one-year- 
old beds in 1896. This season it takes fifth place in productive- 
ness among varieties that were fruited in two-year-beds. The 
fruit is medium size, good color and moderately firm. 

Slaymaker No. 9, from Slaymaker & Son, Dover, Del., bears 
fruit large in size but rather light in color and low in quality. 
It is no improvement over known sorts. 

William Belt received favorable mention last season. This 
season it takes a low rank because of the severe winter injury 
that the plants sustained. 


LIST OF STRAWBERRIES RECEIVED IN 1897. 


- Babcock No. 4. From D. W. Babcock, Cromwell, Conn. 
Bismark. From L. J. Farmer, Pulaski, N. Y. 
Bouncer. From L. J. Farmer, Pulaski, N. Y. 
Bryant. From Birdseye & Son, Hopewell, N. Y. 
Bubach Seedling. From W. E. Doxie, Wappinger Falls, N. Y. 
Carrie. From L. J. Farmer, Pulaski, N. Y. 
Clyde. From L. J. Farmer, Pulaski, N. Y. 
Cumberland Triumph Seedling. From W. E. Doxie, Wappin- 
ger Falls, N. Y. 
Evans. From Slaymaker & Son, Dover, Del. 
Fred. Stahelin. From F. C. Stahelin, Bridgman, Mich. 
Gertrude. From W. F. Allen, Salisbury, Md. 
Hall Favorite. From L. J. Farmer, Pulaski, N. Y. 
Holland. From L. J. Farmer, Pulaski, N. Y. 
Isabella. From J. H. Hale, South Glastonbury, Conn. 
Jersey Market. From L. J. Farmer, Pulaski, N. Y. 
Leader. From J. H. Hale, South Glastonbury, Conn. 
Lovett Seedling. From W. E. Doxie, Wappinger Falls, N. Y. 
Michigan. From L. J. Farmer, Pulaski, N. Y. 
More Favorite. From C. J. More, Jamestown, N. Y. 
Morgan No. 1. From J. A. Morgan, Scottsville, N. Y. 
erate From J. P. Noland, Peninsula, Ohio. 
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Ocean City. From Slaymaker & Son, Dover, Del. 
Ridgeway. From L. J. Farmer, Pulaski, N. Y. 

Rural Gem. From J. H. Pease & Son, Thompsonville, Conn. 
Sample. From C. 8. Pratt, Reading, Mass. 

Seaford. From L. J. Farmer, Pulaski, N. Y. 

Stenger No.1. From B. F. Stenger, Charlottsville, Ind. 
Stenger No. 2. From B. F. Stenger, Charlottsville, Ind. 
Tennyson. From Harrison’s Nurseries, Berlin, Md. 


VII. VARIETY TESTS WITH RASPBERRIES, 
BLACKBERRIES AND DEWBERRIES.* 


WENDELL PADDOCK. 


SUMMARY. 


Poscharsky No. 15 takes first rank among black raspberries both 
as to total yield and the amount of fruit produced early in the 
season. Palmer has a long season as it is classed with both early 
and late berries. Babcock No. 5 and Mills were the two most pro- 
ductive late berries. , 

Of red raspberries, Pomona gave the largest early yield and 
ranks second in productiveness. Cline ripens most of the crop 
in a few days and, as is usual with very early berries, is unpro- 
ductive. Kenyon and Olathe were the most satisfactory late red 
raspberries. Of the mid-season varieties Loudon, Cuthbert and 
King, deserve special mention. ' 

Shaffer and Columbian are as yet the two standard varieties 
of purple raspberries. 

Of blackberries, Dorchester, Success, New Rochelle and Stone 
Hardy were the most productive in 1897. Dorchester and New 
Rochelle have not always been hardy here. Early King produced 
the largest early yield. 

Lucretia is as yet the only dewberry of importance in this 
section. 

INTRODUCTION. 

The stiff clay loam of the Station gardens is not well adapted 
to small fruit culture, but raspberries and blackberries succeed 
much better than strawberries. Early in the season the ground 
between the rows was plowed to a depth of about three inches 
with a one-horse plow. This effectually loosened the surface soil 
as could be seen by comparison with adjacent land that had not 
been plowed. The influence of the plowing could be noticed as 
long as cultivation was continued. After plowing the ground 


*Reprint of Bulletin No. 128. 
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was smoothed with the cultivator and an endeavor was made 
to keep the soil from becoming compact by giving frequent 
cultivation. 

Nearly all varieties came through the winter in good condition 
and set a full crop of fruit. The dewberries alone received winter 
protection which was given them by throwing a few shovelfuls 
of earth on the prostrate vines. Abundant rains when the fruit 
was ripening brought all the berries to maturity and thus it 
happens that some of the varieties that have not usually done 
well on our grounds make a good showing in the following 
tables. 

Descriptive notes are given of some of the newer kinds and the 
older sorts have in some cases been briefly mentioned. In all 
cases where the source from which the plants were obtained is 
not given it is supposed that such varieties may be had of any 
reliable dealer. 

BLACK RASPBERRIES. 
Notes ON VARIETIES. 


Babcock No. 3. From D. W. Babcock, Cromwell, Conn. An at- 
tractive, large berry but only moderately productive on our soil. — 

Babcock No. 5. From D. W. Babcock, Cromeell, Conn. While 
the fruit is not quite as large as No. 3, it has been much more 
productive. It takes second rank this season. Both of the Bab- 
cock seedlings make a good showing among the late varieties as 
may be seen by consulting Table I. For this reason both are 
considered worthy of testing. 

Black Diamond. From C. W. Stewart, Newark, N. Y. Fruit 
large with medium grains, good black color, firm, good quality 
and will evidently be productive. Its season is about with Gregg. 
A promising variety. 

Eureka. A standard variety in many localities. It has a long 
season which extends from medium early to medium late. 

Hopkins. from A. M. Purdy, Palmyra, N. Y. An early berry 
of large size but only moderately productive here. 

Lawrence. From A. H. Griesa, Lawrence, Kansas. Fruit very 
large, moderately firm, good color and quality; evidently produc- 


tive. Season a little later than Eureka. Worthy of further 
testing. 
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Mills. From 0. Mills, Fairmount, N. Y. This variety has been 
favorably reported on in former reports of this Station. The 
fruit is of medium size and good quality. It stands third in pro- 
ductiveness this season. 


Onondaga.. From C. Mills, Fairmount, N. Y. Fruit large, 
attractive, good quality. It was only moderately productive this 
season. 


Palmer. From OC. Mills, Fairmount, N.Y. A standard variety 
in many places. 


Progress. From D. B. Garvin & Son, Wheeling, W. Va. Berries 
medium size, good black color and moderately firm. It ranks 
fourth in productiveness this season. 

Poscharsky Seedlings. From F. W. Poscharsky, Princeton, Ill. 
Neither Vo. 3 nor No. 9 are any improvement over better known 
sorts. No. 15 ranks first in productiveness and in the amount of 
fruit produced early. The fruit is medium to large, firm, some- 
what seedy, sweet and of very good quality. Where very early 
berries are desired this variety will be worthy of a trial. 

Townsend No. 2. From G. Townsend, Gordon, O. Fruit medium 
to large, very good quality. It ranks sixth in productiveness this 
season. | 
TABLE No. I.— List OF BLACK RASPBERRIES FRUITED IN 1897 WITH A CoM- 


PARATIVE STATEMENT OF THE PERCENTAGE OF EARLY AND LATE YIELD 
OF EACH VARIETY. 


Pp 
Pp 


= : 3) rat 4 
a | | AES yl Ae ates 
Be peck| =& 3 an 
“3 NAME OF VARIETY. Re Ss os ere nee 
an 2 % nN 5 = = © ay nN = is 

a Cx Cok oO 

E E 3 pee hott: tee 

re E by ey ey A 

Ounces 

a ROsChanshy (NO. Lops. -tetaiae 1894 466 42 Jit 5 
2 BaococheNo Oeste ese eee ee 1894 419 Rs 35 10 
Dye MMI Sate se Se se sen ee a eteene 1894 409 0 33 5 
4 Pioneer sf o. 22055, qeees 1894 401 24 26 B} 
peVvnurekas ttt. aos toe cee eee 1894 390 22 24 3 
6 Townsend INO: 2.\--22 52 aeees 1894 359 10 16 5 
in WP LOCOCK NO woes sere ere 1894 335 0 33 0 
8 Palmer, 234 Soh. eae 1894 285 28 31 B} 
Poscharsky NO. dscece.. oor 1894 285 35 15 5 
Oe Onondaea st s2-6 eee eee 1894 247 3 33 10 
LOM hOp King ees ossen ose cer 1894 216 32 20 10 
LV Boscharshky NO. Orc cs. = =e 1894 186 37 18 5 
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Earty BuAck RASPBERRIES. 


The mid-season of black raspberries for 1897 may be regarded 
as extending from July 17 to July 23. Those varieties that. 
ripened a fourth or more of their crop before July 17 may be 
called early for this season. Table I shows five such varieties, 
These are arranged below in Table II. 


TABLE II.— Earty BLAck RASPBERRIES ARRANGED ACCORDING TO THEIR 
YIELD BEFORE JULY 17. 


NAME OF VARIETY. ve eae ae Total yield. | Rank aan, 
Ounces. Ounces. 
Poscharsky, NOs 1d... 2-5--- - July 8 193 466 1 
Poscharsky No. 3..---.----- July 8 100 285 8 
aM ease season cee meee a July 8 80 285 8 
[GROW MIM SY tees elec arses July 13 69 216 10 
PORCHES KYM IN OepO = sleleimae s\n/s/= July 8 69 186 11 


Poscharsky No. 15 has made a good record this season. It is 
remarkable in that it gives the largest total yield as well as the 
largest early yield. Poscharsky Nos. 3 and 9 are no improvement 
on better known sorts. Palmer is a well known early variety. 
Hopkins bears fruit of good size but is not productive enough on 
our soil to compare favorably with better known sorts. 


LATE BLAck RASPBERRIES. 


Assuming that mid-season ended on July 23 all varieties that 
ripened a fourth or more of their crop after this date may be 
called late for this season. Table I shows six such varieties. 
These are arranged below in the order of their yield after July 23. 


TABLE III.— LATE BLack RASPBERRIES ARRANGED ACCORDING TO THEIR 
YIELD AFTER JULY 23. 


NAME OF VARIETY. Sa praoses Total yield. | Rant aaa 
Ounces. Ounces. 
IBOUCOCIEU NO. (Dies dee stadt July 30 147 419 2 
WINES 2 Soe eC aeeeeE ee Aug. 4 135 409 3 
EOuCOCKIONOs dea tenon Seer Aug, 4 110 335 7 
PRONE CRN foyh cee'd ont SSE ee July 30 104 401 4 
HAIN GI eyes ve ch sel ova. = Siero eee July 30 88 285 8 
Wrendae a, 2S oe eice nesses |)( Aug: .2 82 247 9 
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Babcock No. 5 and Mills can safely be recommended for trial. 
Palmer and Onondaga have not usually been as productive on 
our soil as they have elsewhere. However they are standard 
varieties in some localities. 


RED RASPBERRIES. 


TABLE IV.— List OF RED RASPBERRIES FRUITED IN 1897, WITH A COMPARA- 
TIVE STATEMENT OF THE PERCENTAGE OF EARLY AND LATE YIELDS OF 
EacH VARIETY. 


BS a So ye g 
a ihe 55 55 Bj 
ks} S op © A nats 
z F 25 ere 33 pat 
z NAME OF VARIETY. ie as 2 wa Re 
E 2 | gs | Es | es a8 
a = & fe Bean Bs 
é H ms ¥ = 
Ounces. 
1 WMOUA ON acces eee se 1894 503 4 22 0: 
2 POMONA esse eet ee 1892 495 © 30 9 0 
3 Cuthbert \ecen <ecs2-eese5 1892 478 0 22 3 
4 Kieren s oe sees cote aes 1894 471 15 13 0 
Sua! Kenyomy. ster fayeee ce 1894. 463 5 27 0. 
6 | tt>- Gg] Uae IAG eri ee Pee a 1894 441 21 20 0 
rf PridejotKentice a. eee. 1893 401 19 11 3 
8 SUperbi cet toacee cent ote 1892 526 13 20 0 
9) {| Royal\Ohurch 0.2 25722022 1892 322 4 20 5 
10 Pall Obie see see eee 1894 306 10 26 0 
ill @lankerronss semcee acee cree 1894 288 10 16 0 
We JRO OSS Se SCC ear 1893 258 19 12 0 
13 Olathe sence ee sceeeeen oes 1893 249 0 25 3 
14 MGI aes BS een Ss ee 1892 233 20 9 3 
15 Re@MaANeC sca steaeeenlateeee 1893 228 16 18 5 
16 Miller Woodland ....-.---.. 1892 211 8 28 5 
7, Glinees2 sere sa lese see 1893 180 62 2 1 
18 INGOMIR See ec ee ell Wee OOO 179 15 20 10 
19 Pritletys Grete ease este 1893 157 37 6 if 
20 SUpenlablivie sees sce ew een 1894 152 40 4 5 
21) MBr andy will ceca ef actele = al 1892 146 2 30 5 
22 Eligrmish ase snes oe 1893 145 30 15 10. 


Earuy Rep RASPBERRIES. 


Assuming that mid-season of red raspberries began on July 16 
those varieties that ripened a fourth or more of their crops before 
this date may be called early for this season. Table IV shows 
that there were six in this class. They are given below in 
Table V. 
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TABLE V.— EARLY RED RASPBERRIES ARRANGED ACCORDING TO THEIR YIELD 
BEFORE JULY 16. 


Date of first | Yield before Total yield. Rank as to 


NAME OF VARIETY. TIeking. July 16 total yield. 


Ounces Ounces. 


PRONG 5 oe,2 Belent Sat ae sade July 7 148 495 2 
(Cilia apace Aaa Picasa July 6 111 180 17 
Superlative 6. Se - Sone Se - July 8 61 152 20 
PRIOOE ve atseren hicesies 6 over 3 July 7 58 157 1, 
URUEISWso 42. =e ase nek July 10 43 145 22 


Pomona, from Wm. Parry, Parry, N. J., has always been satis- 
factory on our grounds. It is not only early but productive as 
well, ranking second in yield in 1897 among all the varieties. 
Cline, from G. W. Cline, Winona, Ont., is very early and yields 
most of its fruit in a few days after beginning to ripen. Pomona 
was much more satisfactory as its early yield was not only larger 
but it has a long season as well. Superlative, from Ellwanger & 
Barry, Rochester, N. Y., has berries of the largest size and Idaeus 


type. 
LATE Rep RASPBERRIES. 


Again referring to Table IV we find that five varieties pro- 
duced a fourth or more of their crop after July 26. These are 
given below in Table VI as late varieties. 


TABLE VI.— LATE RED RASPBERRIES ARRANGED ACCORDING TO THEIR YIELD 
AFTER JULY 23. 


Date of last | Yield after ‘ 
NAME OF VARIETY. aeeire: July 26. | Totalyiela. | Hark 36 f° 
Gunces, Oances 
eT OR oe cc et op tee peek2 August 9 125 463 5 
alot Sn tees Se $355 SU ek August 7 78 306 10 
SULTS 5 ae ME ea Be August 7 60 249 14 
Miller Woodland -.......... August 9 59 211 17 
BERNE Y WING ix. 2 Som. enalvale ou% August 2 44 146 22 


Kenyon, from A. M. Kenyon, McGregor, Ia., has fruit of 
medium size, moderately firm, rather dark when fully ripe and 
only fair in quality. It ranks fifth in yield this season and pro- 
duced the largest precentage of late yield of any variety. Of the 
other berries included in the list of late varieties Olathe, from 
Stayman & Black, Lawrence, Kan., has been the most satisfac- 
tory. 

19 
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Mip SEASON VARIETIES. 


Loudon, from C. A. Green, Rochester, N. Y., ranks first in yield 
this season among the red raspberries. It has a long fruiting 
season and gives a good late yield, though the percentage of late 
yield is not as large as some others. The fruit resembles the 
Marlboro; the plants are vigorous and have been perfectly hardy 
here thus far. Cuthbert is one of the standard red raspberries 
and is perhaps more grown than any other red variety. It is not 
firm enough to ship long distances. 

King, from Cleveland Nursery Co., Rio Vista, Va., bears fruit 
of large, fine, bright color, firm, good quality; plants vigorous 
and hardy. It ranks fourth in productiveness among all the red 
raspberries that fruited this season. 


PURPLE RASPBERRIES. 


TaBLE VII.—LIsST OF PURPLE RASPBERRIES FRUITED IN 1897, WITH A COM- 
PARATIVE STATEMENT OF THE PERCENTAGE OF EARLY AND LATE YIELD 
oF EAcH VARIETY. 


Es 2 5s Mh lgateres x 

= 8 °5 wie SE: 

‘s Ea 38 wp a 

BR NAME OF VARIETY. oe & “s a 

@ D a Su eo BE 

- Sails ca lteaccie aoe Sali 

8 fs} i Fa ory = 

oe es Be era be ae eae 

Ounces. 

1a Smith eonpley eens ere 1895 481 20 16 3 
Dali SAaAlelcacesacesctest soeees 1895 414 0 27 25 
SulCMAGISON ests ee cases s eciemisis 1894 382 50 1 5 
‘Ae Colin yeieseGene cjaosoaoce 1894 376 0 30 3 
bu Deletadohestes. oe oes 1895 376 14 A ieisewee 
Gi) Bockwithi.eue- ace. ene ee ss 1894 195 0 51 3 
TaAllkvodtiel dic aes amscers ce sere ee 1895 123 0 26 3 


By referring to the above table it will be seen that only one 
variety, Addison, gave a large percentage of early yield. This 
berry is not worth growing in this locality as the berries are 
small and crumble badly. 

Smith Purple, from B. F. Smith, Lawrence, Kan., was the 
most productive. This variety has all of the characteristics of 
the black raspberries aside from its purple color. 
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Shaffer and Columbian have been the most satisfactory purple 
berries. There seems to be but little difference in productiveness 
between the two. 

Teletaugh, from J. F. Street, West Middletown, Ind., is a new 
comer and has not been sufficiently tested to decide as to its 
merits. The berries are large, dark purple with an abundance of 
bloom that gives them a mouldy appearance. The fruit is firm 
and rather tart. Its season is somewhat earlier than Shaffer or 
Columbian. 


BLACKBERRIES. 
TABLE VIII.—YIELD OF BLACKBERRIES IN 1897. 

< & 4 
a B es In marketable 38 
5 NAME OF VARIETY. re a condition. 3 
z ad F 
a4 a co} $ 

a = a S 
aa} = a A 

Ounces. 

Pe MMORGHESLOE. cove ean aeaeoe eae = 1893 755 | July 26 to Sept. 2 0 
EDN ISOC aS soe roped -Honice pancoeee 1892 606 | July 30 to Sept. 7 0 
SuIPNGw: LOChelG. = ---- caja ence oe 1893 589 | July 26 to Sept. 2 0 
TEE SLONOHELALY yisase cs cect oeee noe oe 1893 588 | Aug. 9to Sept. 2 0 
5. arly Mammoth ..... 2... .<-4 1892 528 | July 28 to Aug. 30 0 
GO Ao AWAIIP st oe cicisa a ciciciemne we ca/eoe 1893 467 | July 28 to Aug. 30 0 
mE OMe So oc. sncnaneneses once 1893 443 | July 30to Aug. 7 3 
SalevWestern Uriumphiesso~.--0-s2c--- 1895 438 | Aug. 2 to Aug. 30 0 
Da PHOTAENO. he do cicas essa aaa wicks 1892 408 | Aug. 7 to Sept. 7 0 
Pern ea OCG oh ean Sai nam os 1892 371 | July 30 to Sept. 2 0 
i LUGtent BIitOl. Js sce saccsnece= ss 1893 352 | Aug. 2 to Aug. 30 0 
UBB arly tin sce cen esasciqcecstietee 1892 330 | July 30 to Sept. 7 0 
BS PMOVGUD . cccte cc ls qanutacis comens esos 1893 317 | Aug. 7 to Aug. 30 0 
DAY AWS ON UES sos Jae sts 2 See EL SS. 1893 211 | July 23 to Aug. 30 5 
Joe Sandford). Sse. cae an ce sesis asec =< 1894 195 | Aug. 9 to Aug. 30 0 
AGC |) Black/Chiefiiiet Vee ects secs ses 2 1893 187 | Aug. 7 to Sept. 7 0 
Ae Barby, ERS E VGH ae so aicheic a pinyad a= ae 1895 170 ; July 15 to Aug. 17 0 
Be GCHUE PYGG. fan cesens. se acuccn ene 1894 122 | July 26 to Aug. 21 3 
OR Pruitland .sesuercsesice cee cess coe 1892 71 | Aug. 12 to Aug. 30 0 


Most of the blackberries came through the winter uninjured by 
the cold. On this account some of the varieties take a high rank 
in yield that have not heretofore been productive here. 

Dorchester is a well known old variety. It has not always 
been hardy here. 

Success, from L. W. Carr and Co., Erie, Pa., received favorable 
notice in our report for 1896 and this season it takes second rank 
in yield. The berries are of medium size with medium grains 
and small core; quality good. 
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New Rochelle (Lawton), is a well known old sort. It is one of 
the finest of blackberries when grown at its best but the plants 
are not hardy enough to be reliable in this locality. 

Stone Hardy ranked second in yield last season and takes 
fourth place this year. The fruit is of medium size and good 
quality. 

Early Mammoth, from Cleveland Nursery Co., Rio Vista, Va., 
is said to be a hybrid between the blackberry and dewberry. 
The fruit varies from the largest size to small, imperfect berries. 
_ The plants are not usually hardy here. 

Agawam is a well known variety. The plants are quite hardy 
in this locality. The fruit is of medium size and good quality. 

Erie is an old variety. It has not been as productive here as 
some others. 

Ancient Briton took first rank in yield last year which may 
account in part for its low place this season. This has been 
regarded as one of the most reliable varieties. The fruit is of 
medium size. 

Early King, from Ellwanger & Barry gave the largest early 
yield and its total yield was satisfactory for such an early sort. 
The canes are of medium size and the plants are vigorous. Fruit 
medium size, good quality. 

Wilson Jr. belongs in the same class with Early Mammoth and 
resembles that variety in bush and fruit. They both need winter 
protection in this locality. 

Early Harvest has been quite satisfactory in former years as 
an extra early variety. Last season fully established plants took 
third rank as to yield. The berries are of medium size and good 
quality. 


DEWBERRIES. 
TABLE I[X.— YIELD OF DEWBERRIES IN 1897. 
Yield of row 

Rank as __ NAME OF VARIETY. ot 20 feet | In marketable condition. 

to yield, 1897. long. 

Ounces 

Ue tap sco Seon Lucretia. .25-- oa... -<<=e-0- 198 July 17 to Aug. 12 
ore Sel eee BEAMS AR ases Sa5cos sq0geade 102 July 15 to Aug. 2 
Ae ae ea Austin Improved. ..-.-...---- 68 July 17 to Aug. 2 
AE cae amiejs iby Gosens coes soso ose 38 July 15 to July 30 
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So far as tested here Lucretia is the only satisfactory dewberry. 
Austin Improved did not come up to our expectations this season. 
The berries were imperfect and sour. 


LIST OF RASPBERRIES RECEIVED IN 1897. 


Bishop. From B. F. Smith, Lawrence, Kansas. 
Cumberland. From D. Miller, Camp Hill, Pa. 

Egyptian. From B. F. Smith, Lawrence, Kansas. 

Great American. From J. L. Childs, Floral Park, N. Y. 
Highland Hardy. From 8. D. Willard, Geneva, N. Y. 
Munger. From W. N. Scarff, New Carlisle, Ohio. 

New Cardinal. From A. H. Griesa, Lawrence, Kansas. 
Perpetual King. From C. J. More, Jamestown, N. Y. 


LIST OF BLACKBERRIES RECEIVED IN 1897. 


Clark. From M. Crawford, Cuyahoga Falls, Ohio. 
Rathbun. From Fred E. Young, Rochester, N. Y. 


VITL RESULTS WITH Ont) SMUT Nea s 977 
C. P. CLOSE. 


SUMMARY. 


In the experiments conducted by the author in 1897 Ceres 
powder, lysol, formalin and potassium sulphide were compared 
with the Jensen hot water treatment for the prevention of oat 
smut. 

Sprinkling the seed with a 1 per cent solution either of lysol or 
formalin entirely prevented smut. The seed which was sprinkled. 
with solution of potassium sulphide varying in strength from 
1 per cent to 5 per cent gave from 0.6 per cent to 1 per cent of 
smutted heads. Ceres powder used in the same strength was 
even less effective, as the seed treated with it gave from 1 per 
cent to 2.9 per cent of smutted heads. 

In the experiments in soaking seed, the treatments which en- 
tirely prevented smut are: 0.3 per cent lysol, seed soaked 1 hour; 
0.2 per cent formalin, seed soaked 1 hour; 2 per cent potassium 
sulphide, seed soaked 1.5 hours; and 4 per cent Ceres powder, 
seed soaked 0.5 hour. 

The hot water treatment kept the crop wholly free from smut. 

None of the above treatments injured the seed. 

For sprinkling one bushel of seed one gallon of the solution 
is required. A gallon of 1 per cent solution of lysol costs 5 
cents. The same amount of 1 per cent formalin solution will 
cost 4 cents. 

In soaking a bushel of oats one hour about one and four-fifths 
gallons of solution will be absorbed. This amount of 0.3 per cent 
lysol solution will cost 2.7 cents, a like amount of 0.2 per cent 
formalin solution will cost 1.4 cents, of 2 per cent potassium sul- 
phide 5.4 cents and of 4 per cent Ceres powder 39.6 cents. 


*Reprint of Bulletin No. 131. 
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Lysol sells for about 65 cents per pint; formalin for about 50 
cents per pint; potassium sulphide for 18 cents per pound; and 
Ceres powder in bottles of 2.2 lbs for $1.50. 

The Jensen hot water treatment consists in soaking the seed 
for a given time in water at a certain temperature, 133° for 10 
minutes being usually recommended. 

Sprinkling is done by applying the solution with a sprinkling 
pot and shoveling the pile over until all the seed is saturated. 

Smut is a parasitic plant which grows inside of the stalks of 
oats. The black masses which appear in the heads of oats are 
the spores, or seeds, by which the smut is propagated. 

Oats attacked by smut are usually dwarfed, and often weak- 
ened so much that many stalks never head out. 

The following table shows cost per bushel of seed for chemi- 
cals in the least expensive successful treatments. 


Cost OF CHEMICALS FOR PREVENTION OF OAT SMUT. 


SPRINKLING. SOAKING. 
MATERIAL. 

Strengthof| Cost per | Strengthof| Length of | Cost per 

solution. bushel. solution. time. bushel. 
Per cent. Cents. Per cent. Hours. Cents. 
lnysolt Fess t oO Ss. 5 0.3 2.7 
Hormalinut =< 2-2 oecdeeas 1 4 0.2 1 q Ie. 
Potassium sulphides e207] steeeo) jwswece Ze Le5 5.4 
DETR DO WEGR 42 sin cin oste ec Whe minty es 4. | 0.5 39.6 


The cost of material per acre for treating seed with the 0.2 
per cent formalin solution is 34 cents, allowing two and one-half 
bushels of seed per acre. Sprinkling with solutions of lysol or 
formalin weaker than 1 per cent was not tried§ but they may 
prove effective in preventing smut. 


INTRODUCTION. 


The results of some investigations in 1897 in treating seed 
oats for the prevention of smut are presented in this Bulletin. 

The hot-water treatment, which originated with Prof. Jensen, 
is one of the most effective remedies for preventing oat smut, but 
since it involves heating the water and keeping it at a certain 
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temperature for a given time, many have the idea that the opera- 
tion is too complicated, therefore the remedy has not come into 
general use. 

Soaking or sprinkling the seed with some solution may be 
considered a simpler process, and should it prove to be equally 
as effective, would probably become popular more rapidly than 
the hot-water treatment. Prof. Jensen has lately been advo- 
cating a remedy, Ceres powder, to be used in this way. This 
substance is reported as giving excellent results in some parts 
of Europe, and has received favorable mention in this country 
by Kellerman.* A bureau has been opened in Chicago to ad- 
vertise Ceres powder and push its sale. Since this remedy is 
thus being brought to public notice in this country it was de- 
cided to test it here and to compare it with other remedies for 
oat smut. The other remedies which were tried were hot water, 
formalin, potassium sulphide and lysol. 

So far as known to the writer, lysol has not before been used 
as a preventive of smut. In these experiments, as will be shown 
later, it has given excellent results. Formaliny and potassium 
sulphide} have been tried before with varying success, according 
to the strengths used. 

In order to give the different remedies a thorough test, some 
of the treatments which were tried on the Station farm 
were duplicated on larger areas under different environment 
in another part of the State. The details of the work will ac- 
cordingly be considered under two heads: (1) Experiments at the 
Station and (2) experiments at Trumansburg. 


EXPERIMENTS AT THE STATION. 

A piece of ground that would give conditions as nearly uni- 
form as possible was selected for this purpose. This was divided 
into plats twenty feet long, each of which contained three rows, 
one foot of space between the rows and one and one-half feet 


*Report of Society for the Promotion of Agricultural Science, 1896; p. 64. 

}+Bolley, H. L., N. Dak. Exp. Sta. Bul. No. 27, Kellerman, W. A., Proceedings of the 
Society for the Promotion of Agricultural Science, 1896; Kellerman, W. A., Kan, Exp. 
Sta. Bul. No. 22; Wheeler, C. F., Mich. Institute Bul. No. 3; Year Book U. 8. Dept. 
Agr., 1896, p. 259. l 
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between the plats. Untreated plats were distributed so as to 
form checks for each series of from three to six treated plats. 
Four rows of untreated seed were sown at each end of the piece 
so as to make the conditions of light, etc., of the end plats as 
nearly like those of the center plats as possible. 


SEEDING OF PLATS. 


Owing to heavy rains the seeding could not be done until 
May 22 to 26, three weeks after the seed was treated. An equal 
amount of seed was sown in each row. The seed oats used were 
selected because of the abundance of smut they contained. This 
fact gave assurance that the untreated seed used for checks would 
produce at least an average amount of smut which could be used 
as a basis of comparison for the treated plats. 


CHEMICALS USED AND KIND oF TREATMENT. 


Plats were sown with seed which had been sprinkled with 1, 2, 
3, 4, 5 and 6 per cent solutions of lysol, 1, 2 and 3 per cent solu- 
tions of formalin, and with 1, 2, 3, 4 and 5 per cent solutions of 
potassium sulphide and of Ceres powder. Other plats were 
seeded with oats which had been soaked for 1, 2 and 3 hours in 
solutions containing 1 part in 1,000 of lysol and of formalin, for 
1 and 2 hours in 2 to 1,000 solutions and for 1 hour in solutions 
of these same substances containing 3, 4, 5 and 6 parts in 1,000; 
while the seed treated with potassium sulphide and Ceres pow- 
der was soaked for 0.5, 1 and 1.5 hours in solutions of these ma- 
terials containing 20 and 40 parts in 1,000. 


GERMINATION, GROWTH AND PERCENTAGES OF SMUTTED Heaps. 


No attempt was made to compare the yield of the different 
plats, because the seeding was done so late in the spring that 
the short growth and small heads were unsatisfactory for this 
purpose. The percentage of smutted heads was determined by 
counting the stalks. This was done at the time of harvesting, 
August 16 to 20. The different treatments, with their respective 
germinationsof seed, growth of plantsand percentages of smutted 
heads are given in the following table. The untreated plats are 
considered normal in germination and growth. 
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RESULTS OF TREATMENT OF SEED OATS BY SPRINKLING WITH FUNGICIDES. 


Strength Smutted 


MATERIAL, of solution. heads. Remarks. 
Per cent. | Per cent. 
Wy SO) veeccteriaass ccenes 1 0 Germination and growth normal. 
J Uy ol PERSE CaspaS cDOGoS 2 0 Germination and growth normal. 
MiysOlease see esses eee. 3 0 About two-thirds of the seed grew; 


it was slow in germinating but 
the plants made a taller and 
more stocky growth, were very 
rusty, and much later in matur- 
ing than where the seed was 
treated with less lysol. 

LUGO pee sceseis= sees 4 0 Less than one-fourth of the seed 
grew and that gave plants like 
the next above. 

iC Uo seaaed acoecca= 5 0 About one-twentieth of the seed 
grew. It gave plants like those 
in the 3 per cent treatment. 


Mysoliscesensccoeepeaee 6 0 Only a few seeds grew; the plants 
were like those in the 3 per cent 
treatment. 

WUntreatedsse seco 8|(yeeeseeae 10 

Hormalineenocsssssee 1 0 Germination and growth normal. 

orm alineeeces ssa eeer 2 0 Very few seeds grew and two- 
thirds of these did not produce 
heads. 

Monmalineeececciaweee 3 0 Even fewer seeds grew than in the 


one next above and one-fourth 
of these did not produce heads. 


Wintréabedsseaeseeee= =| teeee tee 8.7 

Potassium sulphide. .- il 0.7 | Germination and growth normai. 
Potassium sulphide. -. 2 0.8 | Germination and growth normal. 
Potassium sulphide. -. 3 0.9 | Germination and growth normal. 
Potassium sulphide. .. 4 1.0 | Germination and growth normal. 
Potassium sulphide. .. 5 0.6 | Germination and growth normal. 
intrested se sos toss ly sates cer 6.4 

Ceres powder ........ i 2.9 | Germination and growth normal. 
Ceres powder ........ 2 1.5 | Germination and growth normal. 
Ceres powder --....--- 3 2.7 | Germination and growth normal. 
Ceres powder ....-.-.. 4 1.0 | Germination and growth normal. 
Ceres powder -.......- 5 1.3 | Germination and growth normal. 
Untreated scsoccceeoa|eoseeece 6.4 | Germination and growth normal. 


— 
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RESULTS OF TREATMENT OF SEED OATS BY SOAKING IN FUNGICIDES. 


MATERIAL. 


IDOTMAlINi 2 o2st\see ce 
Untreated 
Formalin 
Formalin 
Formalin 
Formalin 
Formalin 
Hormialimiscssevscceee.a 
Wmninreated!.<c-4c..csse- 
Potassium sulphide*-. 


eee wee wee 
wee wee tee wwe 
eee wns tee eee 
ewww ee ew wee 
ed 


Potassium sulphide. -. 
Potassium sulphide. .. 
Potassium sulphide. -. 
Potassium sulphide. -.. 
Untreated 


Ceres powder. ....---- 
Untreated 
Ceres powder. ......-. 
Ceres powder. ....---- 
Ceres powder. ----.---- 
Untreated 


Strength 
of solu- 
tion. 


Parts 
tm 1000. 


DoF Whe 


Length 
of 


time. 


Hours. 


Re ee 


Smut- 
ted 


heads. 


Remarks. 


bowa we 1 0 


Aa 


aor 


ont 


Germination 
Germination 
Germination 
Germination 
Germination 
Germination 


Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 
Germination 


and 
and 
and 
and 
and 
and 


growth normal. 
growth normal. 
growth normal. 
growth normal. 
growth normal. 
growth normal. 


and 
and 
and 
and 
and 
and 
and 
and 
and 
and 


growth normal. 
growth normal. 
growth normal. 
growth normal. 
growth normal, 
growth normal. 
growth normal. 
growth normal. 
growth normal. 
growth normal. 
and growth normal. 
and growth normal. 
and growth normal. 


About 25 per cent of seed failed 


to grow; 

growth. 
Germination 
Germination 
Germination 
Germination 


About 20 pe 
to grow; 
growth. 

About 20 pe 
to grow; 
growth 

Germination 

Germination 

Germination 

Germination 

Germination 


plants made normal 


and growth normal. 
and growth normal. 
and growth normal. 
and growth normal. 


r cent of seed failed 
plants made normal 


r cent of seed failed 
plants made normal 


normal. 
normal. 
normal. 
normal. 
normal. 


and 
and 
and 
and 
and 


growth 
growth 
growth 
growth 
growth 


*Record for plat from seed soaked one hour in potassium sulphide was lost. 
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WHat THE ABOVE RESULTS SHOW. 


With lysol—The 1 per cent and 2 per cent solutions sprinkled 
did not injure the seed and entirely prevented smut. The 3 per 
cent solution sprinkled injured the seed so that one-third of it 
did not germinate, while the plants from the other two-thirds 
were stocky, very late in maturing and very rusty. Solutions. 
stronger than 3 per cent injured the seed more in proportion to 
their increased strengths. 

Soaking the seed for 1 hour with from 8 to 6 parts per 1,000 
prevented the growth of smut, while untreated seed gave 8 to 10 
per cent of smutted heads. When the seed was soaked in weaker 
solution, the smutted heads varied from 0.7 per cent to 5.3 per 
cent. None of the seed soaked in lysol solutions was injured. 

With formalin.—The 1 per cent solution sprinkled on the seed 
was effective and did not injure the seed. The 2 per cent solu- 
tion, sprinkled, kilied about 95 per cent of the seed and the 3 per 
cent solution sprinkled killed even more than this. Two to six 
parts per 1,000 on seed soaked one hour, and 2 parts per 1,006 
on seed soaked two hours killed all smut spores without injuring 
the seed. Weaker solutions gave from 0.3 per cent to 0.7 per 
cent of smut, while untreated seed gave from 4.7 per cent to 8.7 
per cent of smut. 

With potassium sulphide—Seed sprinkled with from 1 per cent 
to 5 per cent solution was not injured, but gave from 0.6 per cent 
to 1 per cent of smut, while the untreated seed gave 6.4 per cent. 
That soaked in a 2 per cent solution for 1.5 hours and in the 4 
per cent solution from 0.5 to 1.5 hours prevented smut and caused 
no injury to the seed. 

With Ceres powder.—Seed treated by sprinkling with from 1 
per cent to 5 per cent solutions gave from 1 per cent to 2.9 per 
cent of smutted heads, but was not injured; the untreated seed 
gave 6.4 per cent of smut. The 2 per cent treatments soaking 
0.5 hour and 1 hour injured the seed about 20 per cent and gave 
0.5 per cent, or less, of smutted heads. The seed soaked in a 2 
per cent solution 1.5 hours gave 0.2 per cent smut; that soaked 
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in a 4 per cent solution 1.5 hours gave 0.1 per cent and was not in- 
jured. The 4 per cent treatments, where seed was soaked 0.5 hour 
and 1 hour, prevented smut without injuring the seed. 


EXPERIMENTS AT TRUMANSBURG., 


Since the experiments at the Station were of necessity con- 
ducted on small plats, it was deemed advisable to duplicate a 
few of them on a larger scale in a locality where the oat smut 
was abundant the previous season. Accordingly. arrangements 
were made with Messrs. King & Robinson, Trumansburg, Tomp- 
kins county, by which a plat of two-sevenths of an atre was used 
for each different treatment. 

On April 13 the seed was treated by sprinkling in lots of one 
bushel as follows: 


= 


STRENGTH OF FUNGICIDE SPRINKLED ON OATS. 


Strength ot 
solution. 
Material. Per cent. 
EIDEPOW ODE Shen eae asa oo Ss, 3300 Joe a seen ee meen sad deaeae sense 0.78 
Potassium snipwide+25.\-2 26. 2204 cb os soon cons Salas Sons ao eae ==. Sane 5 
Repl AReNIPN OU DINO oo == Saco ane nese ere sem ee Sar seme ape ea 3 
“EOL HELIDN I Dae ea ts Re eae oe a ee ee ee ee Ss ee eae 5 
CDS a a? Pe ee ae ee ee ae 3 


MetTuop oF TREATMENT. 


The oats were placed on the barr floor in piles of one bushel 
each. The necessary amount of each chemical was put in one 
gallon of water and was applied with a sprinkling pot. By spread- 
ing the pile somewhat and alternately sprinkling and turning 
the oats, each bushel was thoroughly saturated and absorbed 
practically the whole gallon of the mixture. To dry them the 
piles were spread and shoveled over occasionally for two or three 
days. 

SEEDING AND GROWTH. 

The seed was drilled in April 21 at the rate of two and one 
fourth bushels per acre. Three check or untreated plats were 
sown for the five treated plats. The seed treated with Ceres 
~ *This strength is at the rate of one ounce in one gallon of water, practically as per 


directions of the manufacturers of Ceres powder, who recommended one ounce of the 
powder in one gallon of water sprinkled on 33144 pounds of seed. 


302 REPORT OF THE HORTICULTURIST OF THE 


powder and potassium sulphide germinated as well and made as 
good growth as the untreated seed did. The experiment with 
formalin was short and decisive. None of the seed germinated, 
thus proving that the 5 per cent and 3 per ceut solutions were 
fatal to the seed. As soon as it was certain that this seed would 
not grow, another bushel was given the hot-water treatment and 
the plat seeded May 4, at the same rate per acre as before. This 
made a fairly good growth, but rusted badly, due, no doubt, to 
late sowing. At the time of harvesting, August 3, the grain of 
all the plats was flat upon the ground, having been broken down 
by heavy rain and wind storms. The yields were undoubtedly 
reduced a little by this condition, since lodged grain is difficult 
to harvest, but as all of the plats were in the same condition the 
yields are comparable. 


PERCENTAGE OF SMUT AND YIELD OF PLATS. 


The percentage of smutted heads was obtained by selecting 
representative parts of each plat and counting the stalks. 


TREATMENT, PERCENTAGE OF SMUT AND YIELD PER ACRE OF OATS. 


rATR Strength of . . 
MATERIAL. solution sprinkled. Smutted heads. Yield. 


Per cent. Per cent. Bushels. 
Ceres pOWGels =--— s.- sles 0.78 6.3 59.72 
Potassium sulphide ..-...--- 5.0 0.85 57.64 
Potassium sulphide -.-...--.- 3.0 1.4 54.36 
TET We? adeeen ssocts boesoolh oatigesaosa Sode 0 54.58 
Wnbreated ee ce'. 225 st ses loces |e cetoee sees sees 11.8 54.36 


That the hot-water treatment did not give a larger yield is un- 
doubtedly due to late sowing and to the rusting of the plants. 


COMPARISON OF RESULTS. 


At Trumansburg the seed sprinkled with a 0.78 per cent 
Ceres powder solution gave 6.3 per cent of smutted heads. 
The only experiment at the Station to compare with this is 
where seed was sprinkled with a 1 per cent solution and gave 
2.9 per cent of smut. Seed sprinkled with a 5 per cent potassium 
sulphide solution at Trumansburg gave 0.85 per cent of smut, 
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while at the Station seed treated with the 5 per cent solution 
gave 0.6 per cent. With the 3 per cent potassium sulphide solu- 
tion the result at Trumansburg is 1.4 per cent and at the Sta- 
tion 0.9 per cent of smutted heads. These results show a slight 
difference in favor of the work done at the Station. There was 
also less smut on the untreated plats at the Station, 10 per 
cent being the highest. At Trumansburg the untreated plats 
gave 11.8 per cent of smutted heads. 


COST OF MATERIALS. 


Lysol.—This material can be purchased in small quantities 
for about 65 cents per pound, or pint. In carboy lots it sells 
for about 30 cents per pound. 

The 1 per cent treatment, sprinkled, will cost about 5 cents 
per bushel of seed. 

In soaking the seed in a solution of 1 part in 1,000 the cost 
is 0.5 cent per gallon of the solution. 

Formalin—Formalin and the “40 per cent Solution of 
Formaldehyde Gas” are exactly the same material, but in pur- 
chasing it is well to ask for the latter, because it is quoted much 
lower in price than formalin.* The 40 per cent solution of 
formaldehyde gas sells for about 50 cents per pound, or pint, 
in small lots, and in carboy lots for about 30 cents per pound. 
The material for one gallon of the 1 per cent solution costs 4 
cents. A gallon of the solution 1 part in 1,000 costs 0.4 cent. 

Potassium sulphide may be obtained for about 18 cents per 
pound. A gallon of 1 per cent solution will cost a trifle less 
than 1.5 cents. The same amount of solution 1 part in 1,000 will 
cost less than 0.2 cent. 

Ceres powder is put up in bottles holding one kilogram or 
2.2 pounds. A single bottle sells for $1.50 and a lot of ten for 
$10. The rate per ounce for single bottle is about 4.25 cents. 
This is sufficient for one gallon of the solution necessary for 
sprinkling one bushel of seed as advocated by the manufac- 
turers. ‘A gallon of the 1 per cent solution requires 1.28 ounces 
and costs nearly 5.5 cents. 
eile acuwetuitc, H A: Year Book U, &. Dept. Agr., 1996, p> 262. 


304 REPORT OF THE HORTICULTURIST OF THE 


The cost of material for the least expensive treatments which 
entirely prevented the smut is herewith given: 


COST OF FUNGICIDES FOR PREVENTION OF OAT SMUT. 


SPRINKLING. SOAKING. 
MATERIAL. 

Strength of Cost Strength of | Length | Cost per 

solution. | per bushel.| solution. | of time.| bushel. 

Per cent. Cents. Per cent. | Hours. Cents. 
MONS Ol ee ie eyes, ss hones mie e serie 1 5 0.3 1 Pest 
Hormaliny= sates ce ees eee eee i 4 0.2 1 ith 
Potassiumysulphideye sec snsese||s—saef eae eee 2 1D 5.4 
Ceres powdertcssss coe sosenes leases cea ellleneeenccee 4 0.5 39.6 


HOT WATER TREATMENT. 


This treatment is really a very simple operation, but some- 
thing about the thought of doing it seems formidable to many 
persons, and they hesitate to try it. The Station has recom- 
mended the following plan as easy, cheap and practical. Heat 
the water in a large kettle and near the kettle sink a barrel in the 
ground so the top will be a foot or more above the surface. Pour 
part of the hot water into the barrel and take the temperature 
with a good thermometer—be sure to have a good one—and add 
either cold or hot water until a temperature of 188° is reached. 
The dipping is done by putting about a bushel of oats in a course 
gunny sack, tying this to one end of a pole and resting the pole 
over a post, thus making a lever, by which the sack of oats may 
be raised or lowered very easily. When the oats are dipped into 
the water at 138° the temperature is immediately lowered and 
hot water must be added at once to keep the temperature about 

33°. Keep the seed moving all the time and take out at the 
end of ten minutes. Spread the oats on a barn floor or other 
convenient place and shovel them over three times a day for a 
few days; then they may be sown with a force drill; or, when 
they are taken out of the hot water, pour cold water over them, 
spread them out to drain, and in two or three hours they may be 
sown broadcast. As the oats absorb considerable water it is 
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necessary to sow about half a bushel* more per acre than when 
untreated seed is used. This is on the basis of two and one-half 
bushels per acre. Two men in one day can treat enough seed to 
sow twenty acres.* 
NOTES ON SMUT. 
Waar Is Ir? 


The so-called smut is a parasitic plant, that is, a plant which 
feeds upon some other plant as a host, and grows upon, or inside 
of it. It comes from a spore, which is comparable to a seed in 
the higher plants, grows and produces fruit, with which to per- 
petuate itself much the same as any other plant. The black 
masses of smut so noticeable when the grain is ripening consist 
of countless numbers of minute ripened spores, the fruit of the 
parasitic plant. These spores are often blown from the oat- 
head as soon as they ripen, thus leaving a naked stalk, but more 
often, perhaps, they remain in black disagreeable masses. 


How THE Smur PLANT GROWS. 


Since the smut spores are microscopic in size a large number 
may be attached to the kernels without being noticed. In this 
way they are unavoidably sown with the oats in the spring. 
While the oats are germinating and growing the smut spores are 
doing the same thing, only in a little different way. Each germ- 
inating spore sends out a minute tube which penetrates the little 
oat plant when it is perhaps from two to four days old. After 
- entering the oat plant the minute tube develops into branching 
threads, which grow up within the plant. There is no evidence 
of their presence until the heads are forming, but at this time 
the kernels of oats are filled with these branching threads which 
rob them of their nourishment and ripen myrids of new spores. 
Thus, what should have been a head of oats turns out to be a 
worse than worthless mass of dusty spores. It sometimes hap- 
pens that only a part of the head or panicle is thus affected and 
the stalks from each stool may or may not all be attacked by the 
parasite. 


*Holden, P. G., Mich. Exp. Station Bul. 87. 
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GROWTH OF SMUTTED OAT-PLANTS. 


Since the smut parasite robs its host, the growing oat-plant, 
of much nourishment, the latter is naturally much weakened, 
and only a part of the smutted plants attain the average height 
of healthy ones. The others are dwarfed more or less and often 
to such an extent that they grow only a few inches high. A 
large number of diseased plants, especially those much dwarfed, 
are so weakened that they cannot push their panicles, or heads, 
out of the sheath of the upper leaf. Upon opening these closed 
heads they are found to be full of smut masses. Thus it is that 
the casual observer sees only the high smut and concludes that 
the crop is only slightly smutted. 


INFECTION OF SEED OATS BY SmMuT SPORES. 


The seed is infected in several ways. Many of the spores ripen 
before the oats do, are blown about by the wind and become 
lodged on the ripening grain. In case the smut ripens early 
while some of the oats are still in bloom the spores are liable to 
become attached to the growing ovaries of the grain in such a 
position that the glume or husk of the individual oat kernels 
envelopes the spores, thus making it difficult to destroy them. 
The wholesale agent of infection is the threshing machine, and 
the crop from a field practically free from smut is liable to be- 
come infected by spores carried in the machine from an infected 
neighboring field. Then the use of sacks, grain bins, etc., that 
have held smutted grain helps to distribute the smut spores. 


Ix? SPRAYING IN 1897 TO PREVENT GOOSE.- 
BERRY MILDEW.* 


C. P. CLOSE. 


SUMMARY. 


For ten years this Station has advocated potassium sulphide 
as the best remedy for gooseberry mildew. 

In the season of 1897 potassium sulphide, Bordeaux mixture, 
lysol and formalin were tested side by side. 

The plantation was divided into six sections. In two of these 
the spraying was begun very early, just as the buds were break- 
ing; in two others eleven days latter; and in the remaining two 
sections twelve days after the preceding two sections. 

The first mildew appeared May 26. By June 7 portions of the 
plantation were badly mildewed. At this date the lysol and 
formalin seemed to have done no good. Bordeaux mixture was 
more effective, but not so good as potassium sulphide where the 
treatments were begun very early and medium early. 

All of the fruit was picked July 6 and 7 so as to market it 
green. Bushes sprayed very early with potassium sulphide at 
the rate of 1 oz. to 3 gals. of water gave only 5 per cent of mil- 
dewed fruit; those sprayed very early with it at the rate of 1 oz. 
to 2 gals. of water gave 6.6 per cent. Bushes sprayed very early 
with lysol, 1 oz. to 1 gal. of water, gave 24.5 per cent and those 
sprayed very early with Bordeaux mixture gave 37.4 per cent 
of mildewed fruit, while the untreated bushels gave 57.7 per cent 
to 78.7 per cent. 

The foliage was not injured by any of the fungicides. 

At 18 cents per pound for potassium sulphide, the cost of the 
solution which gave the best results is about one-fifth of one 
cent per bush for the seven sprayings. 

! 


*Reprint of Bulletin No. 133. 
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The Station recommends potassium sulphide, 1 oz. to 3 gals. 
or 1 oz. to 2 gals. of water, as the most effective fungicide for 
gooseberry mildew. | 

As a rule only the English varieties and their seedlings are 
attacked by mildew although the American varieties are not 
always exempt. 


INTRODUCTION. 


Potassium sulphide was first used as a remedy for the powdery 
mildews in Europe about 1884. In 1886 it was used to a very 
limited extent in this country. In the following year, 1887, this 
Station* made the first practical test of the efficiency of potas- 
sium sulphide in combating gooseberry mildew, and although the 
material was not applied until the mildew was well established, 
the results showed that there was a beneficial effect from its use. 
Since then its efficiency has been proven by successive tests} and 
it has been recommended by the Station as the best remedy for 
holding mildew in check. 

After Bordeaux mixture came into general use some authori- 
tiesit advocated it as a substitute for potassium sulphide early in 
the season, but so far as known to the writer, these recommenda- 
tions were not based on comparative tests of the two fungicides. 
The only record of such a comparison which he finds is that of 
an undecisive test made at this Station in 1892. Accordingly, in 
1897, experiments were planned so as to compare them side by 
side. For comparison with Bordeaux mixture and potassium 
sulphide two other fungicides, lysol and formalin, were tried. 
So far as the writer has been able to find out, lyso] and formalin 
have never before been used for this purpose. 


*Arthur. Sulphide of Potassium as a Fungicide. N. Y. Agl. Exp. Sta. Rept. 1887, 
pp. 348-350. 

+Goff. Potassium Sulphide for Gooseberry Mildew. N. Y. Agl. Exp. Sta. Rept. 1888, 
pp. 153-154. Hunn. Gooseberries. N. Y. Agl. Exp. Sta. Rept. 1889, p. 384; 1890, p. 307; 
1891, p. 474. Beach and Paddock. Gooseberry Mildew. N. Y. Agl. Exp. Sta. Rept. 
1895, p. 354, 

{Lodeman. The Spraying of Plants, p. 292; and Spray Calendars, Cornell Uniy. Agl. 
Exp. Sta., Feb., 1895, and Feb., 1896. Taft. Spray Calendar, Mich. Agl. Exp. Sta., 
Apr., 1894; Green, Selby and Webster. Spray Calendar, Supplement to Ohio Agl. Exp. 
Sta., Bul. 79. Spray Calendar, Md. Agl. Exp. Sta., Apr., 1896. Spray Calendar, Del. 
Agl. Exp. Sta., Apr., 1895. Craig [Canadian] Exptl. Farms Rept. 1895. 
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OBJECT AND PLAN OF THE EXPERIMENT. 
OBJECT. 


The object of the experiment was to compare sprayings begun 
very early with those begun medium early and late. Bordeaux 
mixture and different strengths of formalin and lysol were also 
to be compared with different strengths of potassium sulphide. 


PLAN OF EXPERIMENT. 


The Industry plantation of King & Robinson, Trumansburg, 
N. Y., was used for the experiments. It consisted of 32 rows with 
11 plants to the row. As shown by the diagram opposite, the 
plantation was divided into six plats. Each treatment was ap- 
plied to two plats separated by plats receiving different applica- 
tions. This arrangement was for the purpose of equalizing for 
each remedy the differences in soil and location which might 
exist in different parts of the plantation. 

For convenience in comparing the effects of very early with 
medium and late spraying, three series of treatments were made. 
Series I was begun very early, April 12, just as the buds were 
breaking and successive applications were made at intervals of 
about ten days until seven had been given. Series II was begun 
April 23 when the second treatment of Series I was made. The 
first treatment of Series III was applied May 5 when the third 
treatment of Series I and the second treatment of Series II were 
given. During the remainder of the season the dates of treat- 
ment were the same for all applications. An untreated row was 
left as a check for each series. 


MATERIALS USED. 


Bordeaux mixture, 1-to-11 formula, was used upon one set of 
bushes in each series until the fruit was large enough so that 
spotting with the mixture would injure its sale; then potassium 
sulphide, 1 oz. to 2 gals. of water, was substituted for the re- 
mainder of the season. 

Potassium sulphide was used in two strengths, 1 oz. to 2 gals. 
of water and 1 oz. to 3 gals. of water. 
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Lysol and formalin were each used in three strengths, 1 oz. to 1 
gal. of water, 1 oz. to 2 gals. and 1 oz. to 4 gals. These strengths 
were settled upon arbitrarily for trial since there were no pre- 
vious experiments which might be followed as a guide. 

The foliage was not injured by any of the solutions. 


METHOD OF APPLICATION. 

The first spraying was given with a knapsack sprayer, but this 
was inconvenient, especially where so many different solutions 
were used and the sprayer had to be washed out after each solu- 
tion was applied. After the first application a bucket pump 
made by the Deming Co., Salem, Ohio, was tried and gave good 
satisfaction. With a seven-foot hose all parts of the plant could 
be readily reached. 


DIVISION OF SERIES AND DATES OF SPRAYING. 


The table opposite shows upon which rows the different 
strengths of fungicides were applied and gives the dates of appli- 
cation. The division into series is shown in the diagram opposite 
page 309. 

RESULTS. 
DEVELOPMENT OF MILDEW. 


The plantation was closely watched for the first appearance of 
mildew and at the fifth spraying, May 26, a little was found on 
the fruit, especially on the untreated rows. On the treated rows 
there was a very slight difference in favor of the potassium sul- 
phide treatments. All of the bushes had made a good, healthy 
growth and nearly all were loaded with fruit. At this time the 
berries were so large that potassium sulphide, 1 0z. to 2 gals. of 
water, was substituted for all Bordeaux mixture treatments so 
as to avoid haying spotted fruits at the marketing season. 

At the time of the sixth spraying, June 7, the entire plantation 
was examined to find out which treatments seemed to be most 
effective. During the few days previous to this date the disease 
appeared on the young leaves; and in the amount of mildew on 
the foliage there seemed to be no difference between the treated 
and untreated bushes. The fruit on the untreated bushes was 
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very badly mildewed. The treatments with lysol and formalin 
in some instances seemed to have slightly checked the mildew on 
the fruit. The combined treatment of Bordeaux mixture and 
potassium sulphide had checked the disease, but the most favor- 
able results appeared where the potassium sulphide had been 
used for very early and medium early treatments. 


PICKING THE FRUIT. 


The last spraying was made June 21. Messrs. King & Robinson 
wished to market the fruit green,so on July 6 and 7 it was picked. 
The mildewed fruit and perfect fruit were weighed separately for 
each different treatment. In order to have an accurate basis of 
comparison the yields are figured so as to give the average per 
plant in each experiment. The results are so arranged in the 
following table that the reader can easily compare the same 
remedies in the different series. It must-be borne in mind that 
Series I received seven sprayings beginning April 12, Series II 
received six sprayings beginning April 23, and Series III received 
five sprayings beginning May 5. 


TABLE JJ.— AVERAGE YIELD AND PERCENTAGE OF MILDEW PER BUSH FOR 
EACH TREATMENT. 


Series 2. Spraying 
begun medium 
early. Six appli- 


Series 1. Spraying 


Series 3. Spraying 
begun very early. 


begun late. Five 


Seven applications. eats applications. 
hh Average yield Average yield Average yield 
FUNGICIDE. per bush. 49 per ute. 43 per bush. & 
= e = 
et S Sos 
rg io] = s c=] co) 
v vo oO Oo oO Do 
5 E E E E E 
: © ® : S 2 4 © 2 
sy a a fy S a =| a 
Ozs. | Ozs. |Per ct.| Ozs. | Ozs. |Perct.| Ozs. | Ozs. |Per ct. 
Bordeaux mixture :* 
LO Ova anata otela lal 26.2 Lb A7ole Sk ood 8) | tdeoall) 200 | Gel Sede eeon 58 
Potassium sulphide: 
1 oz. to 3 gallons water.-..| 76.8 4 5 45.3 8 al) 70 10.5 13 
1 oz. to 2 gallons water..--| 56.2 4 6.6 | 42.6 6 12.3 | 38.5 5 11.5 
Formalin: 
1 oz. to 1 gallon water..... 21 20 48.8 3.5 12.6 |. 78.3-), °22 28 56 
1 oz. to 2 gallons water.---| 17 24.5 | 59-1 9 50 84.7 | 10 25 71-4 
1 oz. to 4 gallons water.--.| 28.4 31.5 52 6 21 39 65 17.6 41.8 70.4 
GHEGEA, == sete email sie ae rica 19.4 26.5 57-7 9 33.2 78.7 9 33.2 78.7 
Lysol: 
1 oz. to 1 gallon water. .--. 37 {2 24.5 
1 oz. to 2 gallons water.-..| 19 25 56 8 
1 oz. to 4 gallons water..-.| 44 26 37-1 | 
Check#e cs. topes eee tea ae 19.4 | 26.5 | 57.7 | 


* Last three treatments in each series potassium sulphide, 1 oz. to 2 gals. water, 
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From a study of Table II we see that, with the exception of 
Bordeaux mixture, the very early treatments gave the best re- 
sults. Where the treatment with potassium sulphide, 1 oz. to 
3 gals. water, was begun very early only 5 per cent of the fruit 
mildewed. Where it was begun medium early there was three 
times as much mildewed fruit, while in the treatment begun late 
there was a little more than two and one-half times as much. 
The bushes treated very early with potassium sulphide, 1 oz. to 
2 gals. water, yielded 6.6 per cent of mildewed fruit and those 
where the treatments was begun medium early and late gave 
nearly twice as much. 

Lysol ranks next to potassium sulphide in effectiveness. It 
was used in Series I only and the bushes treated with 1 oz. to 
1 gal. water gave 24.5 per cent of mildewed fruit; bushes treated 
with the weaker strengths gave 56.8 per cent and 37.1 per cent 
respectively of mildewed fruit. 

The best result with Bordeaux mixture was where the spray- 
ings were begun medium early and 29.1 per cent of the fruit 
mildewed. With the very early treatment 37.4 per cent of the 
fruit mildewed and where spraying was begun late 58 per cent 
of the fruit mildewed. 

Formalin seemed to have little if any effect in checking the 
mildew. The bushes in Series I treated with 1 oz. to 1 gal. of 
water gave 48.8 per cent of mildewed fruit. The amount of 
mildewed fruit in the other experiments with formalin varied 
from 52.6 per cent to 78.3 per cent, while the largest amount 
from the untreated bushes was 78.7 per cent. 

The average cost of the various fungicides is given in the table 


below. 
TABLE IIJ.—AVERAGE COST OF FUNGICIDES. 
For ONE GALLON OF SOLUTION. 
Per 
NGICIDE. 
WW pound. 1 a 1 oe to 1 oz. 1toll 
1 gallon | 2 gallons | 3 Cloak 
water. water. Sais: formula. 
Cents. | Cents. | Cents. | Cents. | Cents, 
WiVS Olen ees oe aac ic Sen seaerenaate ane 65 | 4.06 DOdalietaeees I maseses 
Bormalime:ist 422 = lelss, et cessed 5Oa) *Se125 12560) G33 5e0 2 ESSE 
Potassium sulphide ..----2---2-25... 185) seee55 0:54 | 0.3759 | =. sacar 
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By formalin as used in this article is meant the 40 per cent 
solution of formaldehyde gas. When purchasing, it is well to 
ask for the 40 per cent solution of formaldehyde gas as it is 
quoted much lower than the same material under the name of 
formalin.* 

RECOMMENDATION. 

For holding the gooseberry mildew in check the Station recom- 
mends potassium sulphide as the most effective remedy. It may 
be applied at the rate of 1 oz. to 2 or 3 gals. of water begin- 
ning very early in the season, just as the buds are breaking, and 
repeating about every ten days, depending, of course, upon the 
condition of the weather. 


GENERAL APPEARANCE OF MILDEW. 

The mildew is a parasitic plant, or fungus, which appears on 
the surface of the fruit and young shoots. When first noticed it 
is composed of glistening, white threads which give it a frost-like 
appearance. As the fungus develops the threads become more 
numerous and matted, lose their glistening color and finally be- 
come a mass of brownish felt-like substance. It has now com- 
pleted its growth and ripened its winter spores and can usually 
be peeled off the berries without rupturing the skin. 

If the attack is severe the tender young leaves and shoots will 
be seriously injured, if not killed, and the growth checked. The 
growth of the berries will also be checked and they are likely to 
be misshapen and even to crack open thus letting in the germs 
of decay. 

The spores by which the fungus is reproduced correspond to 
the seeds in higher plants but are very much simpler in con- 
struction. There are two kinds of spores, the summer spores and 
the winter spores. The summer spores (conidia) are formed on 
vertical branches of the glistening white threads which make up 
the fungus. As the vertical branch grows in length a partition 
appears near the upper end. This partition soon cuts off all con- 
nection with the lower part of the branch and the upper part 


*De Schweinitz, H. A., Year Book U. S. Dept. of Agr., 1896, p. 262. 
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develops into a spore. While this spore is developing at the tip 
the branch is growing longer and the formation of new spores is 
begun in the same way lower down. As soon as the tip spore 
ripens it drops off, and as the branch is continually growing and 
forming new spores, there is a succession of ripe spores scattered 
broadcast to spread the disease. When these spores alight on 
the leaves or fruit with proper conditions of moisture and tem- 
perature present, growth immediately takes place; and since 
thousands of these spores are formed daily the disease is spread 
very rapidly. 

The fertilization and development of the winter spores corre- 
spond to the fertilization and development of seeds of higher 
plants but are quite different and usually take place late in the 
season of growth of the fungus. In certain instances where two 
threads come near to or cross each other an enlargement or cell 
forms on each, one partaking of the functions of the male organs 
and the other of the female organs of a flower. At a certain 
stage of the development protoplasm passes from the male cell 
to the female cell and the latter is thus fertilized. Growth imme- 
diately begins and by the time the fungus assumes a brownish 
color black specks may be seen upon it; these specks are the 
winter spore cases (perithecia). Within the dark covering of the 
winter spore case will be found an inner spore case (ascus) which 
contains eight of the winter spores. In this double covering of 
spore cases the winter spores live over winter. By spring the 
cases break open and the spores escape. They are blown about 
by the wind and when they reach the leaves or fruit of the goose- 
berry bush under favorable conditions growth takes place and 
the pest is started for the season. 

As a rule only the English varieties and their seedlings are 
attacked by mildew, although the American varieties are not 
always exempt. A comparison of the susceptibility to mildew of 
the English varieties as grown at this Station is given in Bulletin 
No. 114. 


xX. WOOD ASHES AND APPLE SCAB.* 


S. A. BEACH. 


SUMMARY. 


In an experiment including 124 trees in full bearing and con- 
tinued for five years, liberal applications of hard-wood ashes did 
not increase the immunity of apples from the scab. With few 
exceptions, the varieties on treated sections yielded larger per- 
centages of scabbed fruit than those on untreated sections. 

On the treated sections of the orchard the foliage in many 
cases was improved, but it cannot be said that the improvement 
was due to increased immunity from the scab. 

Where the ashes were used, the color of the fruit was much 
improved in some seasons with some varieties, but in a season 
which favored the perfect development of the fruit none of the 
varieties showed any improvement in color as compared with the 
same varieties on untreated sections. 

Apparently the use of ashes had a general tendency to hasten 
the perfect development of the fruit. When the season was not 
especially favorable to the perfect development of the fruit, it 
improved the keeping quality, but in a season very favorable to 
the perfect development of the fruit the ripening processes were 
generally carried so far where the ashes were used that the ap- 
ples did not keep so well as where no ashes were used. 

The yield, except with the Baldwins, was greater on the treated 
sections; but the data are not such as make it safe to draw defi- 
nite conclusions as to the effect of the use of ashes on the yield. 

Decided differences were shown between varieties as to the 
ability to resist scab, and preliminary investigations indicate that 
this difference in resistant power is correlated with structural 
peculiarities. 


*Reprint of Bulletin No. 140. 
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INTRODUCTION. 


The apple stands first in importance among the cultivated fruits 
of New York. Within the borders of this State no other fruit is 
so largely grown for home use and none equals it in commercial 
importance. It is more or less subject to injury both in foliage 
and fruit by a disease commonly known as the scab*, which is 
caused by a parasitic fungus, Fusicladium dendriticum (Wallr.) 
Fckl. Some kinds of apples are usually quite subject to injury 
from the scab while others generally suffer but slightly from its 
attacks. Among the varieties which are naturally susceptible to 
the disease are Fameuse or Snow, Fall Pippin, Primate and White 
Winter Pearmain. Among those which are resistant to the dis- 
ease in a marked degree are Ben Davis, Black Gilliflower, Grimes 
Golden, Hubbardston, Maiden Blush, Talman and Yellow Trans- 
parent. It is certain that local conditions influence the spread of 
the disease because the same variety is injured more by it in some 
localities than in others. Moist locations offer conditions which 
favor its development. 

It is well known that the amount of injury from the scab varies 
with the season. Continued dark, wet, cool weather at blooming 
time and immediately thereafter favors the growth and spread of 
the fungus and may bring about such an outbreak of the scab as 
to cause the destruction of large numbers of forming fruits, thus 
greatly diminishing the crop. Under such conditions of light, 
moisture and temperature the young foliage and fruit are abnor- 
mally developed and become unusually susceptible to the attacks 
of the fungus, while these very conditions favor, or at least are 
not unfavorable, to the healthy growth of the fungus. 

From what has been said in the preceding paragraphs it appears 
that the amount of injury which is caused by the scab fungus 


I 

*This disease, as it occurs on the fruit, is so well known that it is unnecessary to 
give an extended description of it here. In very severe attacks it forms great brown 
patches which crack open, disfigure the fruit and render it unfit for market. The 
injured spots vary in size from such as these down to minute dots which easily pass 
unnoticed. On the leaves the fungus forms olive-brown patches varying in size as on 
the fruit. The spots occur on either the upper or under surface and often cause the 
leaf to become crumpled. The diseased tissue may finally crack and fall away, thus 
giving the leaves a ragged appearance. 
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varies according to the natural susceptibility of the variety to its 
attacks; that with any given variety it varies in different locali- 
ties and in different seasons, and that the conditions of light, tem- 
perature and moisture, especially when the fruit it setting, have 
much to do with the prevalence of the disease. 

So far as known to the writer, it has never been shown that the 
composition of the soil influences in any perceptible degree the 
susceptibility of the foliage and fruit to attack of the scab except 
as it affects the amount of moisture. Whether the ability of 
the foliage and fruit to resist the scab may be increased by the 
application of a certain class of fertilizers to the soil, or whether by 
the use of certain other kinds of fertilizers the liability to injury 
from this disease may be increased, are questions which have per- 
plexed the minds of thoughtful fruit growers. Joseph Harris 
brought up this question in a paper on fertilizers at the 1891 meet- 
ing of the Western New York Horticultural Society.* He said: 
“T cannot but think that anything calculated to increase the 
growth, vigor and luxuriance of the trees will render them less 
liable to injury from fungous diseases. If this is true then fer- 
tilizers will help us.” 

In a discussion in the same societyj in 1893 the idea was ad- 
vanced that trees may be fed so as to fit them to resist fungi; 
that too liberal use of highly nitrogenous fertilizers,such as stable 
manure, fosters conditions which render the trees more liable to 
injury from fungous diseases, and that such tendencies may be 
corrected by the use of plant food containing more potash and 
phosphoric acid. Some were inclined to think that the applica- 
tion of hard-wood ashes to the soil increased the ability of the 
tree to resist the scab. In order to discover whether liberal ap- 
plications of hard-wood ashes to the soil would have any percep- 
tible influence on the immunity of the foliage and fruit from the 
scab fungus, an investigation was started at this Station in 1893 
which has continued to the present time. The results are here 
offered as a contribution to our knowledge on this subject. 


*Proc. W. N. Y. Hort. Soc., Rochester, 1891, p. 100. 
+Proc. W. N. Y. Hort. Soc., Rochester, 1893, pp. 19, 140, 141. 
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PLAN AND CONDITIONS OF THE EXPERIMENT. 
PLAN. 


In any orchard the amount of injury from scab is liable to vary 
considerably with different trees of the same variety in the same 
season. It may also vary greatly with the same tree in different 
seasons, being influenced by the conditions of light, tem- 
perature and moisture. The investigation was planned on an 
extensive scale, so that the peculiar environment of individual 
trees and the varying influences of different seasons might not 
lead to erroneous conclusions. Some sections of the orchard in 
which the experiment was conducted were annually fertilized 
with liberal applications of wood ashes and corresponding sec- 
tions received no ashes. As many trees of a kind as possible 
were included in each of the two classes, the treated and 
the untreated, and the experiment has continued five years. For- 
tunately for the experiment, the scab was unusually abundant 
one season, 1894, and did an enormous amount of injury to apple 
foliage and fruit throughout the State. The period of the experi- 
ment also covers the seasons of 1895 and 1896 in which the cli- 
matic conditions were generally favorable to the production of 
foliage and fruit free from the scab. 

To guard against the possibility of having the test ruined by 
insects, the orchard was sprayed each year with arsenites and the 
insects were thus kept under control, excepting plant lice. No 
fungicides were used.* Since all sections were treated alike the 
spraying did not lessen the value of the records for comparing 
sections which were treated with ashes with corresponding un- 
treated sections. The trees were annually pruned for the pur- 
pose of removing weak or dead branches and keeping the tops 
open so that spraying could be done readily. The fruit was not 
thinned, because more scabby fruit might thus be taken from 
treated than from untreated sections or vice versu. 


*The insecticides which were used were London purple, Scheele’s green and Paris 
green. Lodeman has shown that Paris green has slight fungicidal value. Cornell Exp. 
Sta. Bull. 48, pp. 272-273. In his tests London purple showed no fungicidal value. Cor- 
nell Exp, Sta. Bull. 86, p. 60. 
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Under the conditions which have been described above it is 
clear that the effect of the variation in the amount of scab on trees 
of the same variety in different locations, and on the same tree in 
different seasons, may be largely corrected by averaging the re- 
sults of a large number of trees for a period of several years. The 
results which are set forth on the following pages, therefore, 
form a reliable basis for conclusions as to the influence 
which the use of wood ashes as a soil fertilizer may have on the 
immunity of apples from the scab fungus so far as the particular 
soil is concerned on which this experiment was made. The extent 
to which such conclusions may be accepted for other localities 
must be determined by further observations. It is believed that 
they will hold true generally except possibly in localities where 
the soil is notably deficient in potash. 

An old apple orchard belonging to the Station was selected for 
this investigation in the spring of 1893. It is located about a mile 
and a half west of Seneca Lake, mostly on upland, but extending 
at one side down a short southern slope and including a small 
portion of Castle Creek bottom land. The soil is a rather heavy 
clay loam, quite well adapted to the apple, but not equal in this 
respect to the best apple lands of western New York. 

The oldest trees were planted in 1850, making them forty-three 
years planted when the experiment was begun. They were root- 
grafted trees from the nursery of T. C. Maxwell & Bros., 
Geneva, N. Y. Nearly half of the trees which were first planted 
are gone and their places are now filled with trees varying in size 
from those recently planted to mature trees which have been in 
full bearing for many years. The orchard does not form as uni- 
form a block of trees as could be desired for the experiment, but 
it is readily accessible and under the Station’s control. Taking 
all things into consideration, it was the best one available for the 
investigation. 

Prior to 1893, the year the experiment was inaugurated, the 
orchard had been in meadow for several years. During the win- 
ter of 1892-3 it was given a heavy application of stable manure 
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and the following spring it was plowed. Since then it has either 
been used for soiling crops or has been given clean cultivation 
till about August 1 and then seeded to some cover crop. 


THE APPLICATION OF Woop ASHES TO TREATED SECTIONS. 


The orchard was divided into eight sections, four of which have 
had an annual application of wood ashes at the rate of one hun- 
dred pounds per tree, and the remaining four sections have re- 
ceived none. No other fertilizer has been applied to any part 
of the orchard during the experiment except within two or three 
feet of trees which have been newly planted to fill vacancies. 
The ashes have been weighed separately for each tree and spread 
broadcast to the line midway between adjacent rows. They were 
thoroughly mixed and carefully sampled before being spread in 
the orchard. The analyses given herewith show the percentage 
of potash in each application. 


RUGS tage) OO LL Cait Os a chicka vetelianebe.o Siete iedelata.’ tates ehota ete ee 4.13 per cent, K20 
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Since one hundred pounds of ashes were applied to each tree 
annually the above figures show the number of pounds of potash 
per tree in each application. ‘The trees are thirty feet apart each 
way making forty-eight trees per acre. The amount of actual 
potash which has been applied to the treated sections during the 
five years is 20.82 pounds per tree or 999.36 pounds per acre, an 
average of 200 pounds per acre annually. The amount of potash 
commonly recommended for apple orchards varies from 50 to 100 
pounds per acre annually. The amount of potash which was 
applied in this experiment is exceedingly liberal, being twice as 
great as the highest amount commonly recommended for apple 
orchards. 

The amount of phosphoric acid in the ashes which were used 
in this experiment was not determined. Dr. Van Slyke* states 
that the amount of phosphoric acid in wood ashes varies from 


———__ 


*N. Y. Agl. Exp. Sta. Bull. 94, p. 323. 
21 
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1 to 2 per cent. At the lower estimate one pound of phosphoric 
acid per tree was applied each year in this experiment, or 48 
pounds per acre. The application of from 30 to 60 pounds of 
available phosphoric acid per acre is commonly recommended for 
apple orchards. The phosphoric acid in the ashes is mostly 
insoluble and becomes available slowly. It may possibly become 
available as readily as the phosphoric acid of coarsely powdered 
bone. 
EXPLANATION OF DIAGRAM. 


Baldwin, treated, Nos. 10, 101, 102, 108, 109, 125, 126, 127, 128. 

Baldwin, untreated, Nos. 81, 111, 183, 156, 187, 207. 

Fall Pippin, treated, Nos. 31, 33, 34, 35, 37, 38, 39. 

Fall Pippin, untreated, Nos. 1, 4, 5, 6, 8, 9. 

R. I. Greening, treated, Nos. 50, 51, 52, 54, 55, 56, 58, 70, 105, 
107, 129, 146. 4 

R. I. Greening, untreated, Nos. 24, 25, 26, 27, 28, 29, 42, 48, 46,48, 
62, 69, 82, 83, 162, 165, 184, 185. 

Roxbury Russet, treated, Nos. 143, 145, 147, 149. 

Roxbury Russet, untreated, Nos. 150, 153, 161, 175. 

Northern Spy, treated, Nos. 74, 75, 76, 77, 202, 205, 210, 212, 
218, 215, 221, 228, 224, 225, 245. 

Northern Spy, untreated, Nos. 116, 206, 208, 227, 228, 229, 230, 
233, 234, 249, 250, 251, 253. 

The shaded portions indicate sections which were treated with 
ashes. 

The old trees are indicated by the circles. 


THE VARIETIES. 


The orchard was divided into eight sections as already de- 
scribed. For convenience these are numbered consecutively from 
1 to 8. Sections 2, 4, 6 and 8 received annual applications of 
ashes while the others received none. The accompanying plan 
gives the relative positions of the sections and the varieties of 
trees included in them. The following list shows the number 
of treated and untreated trees of each variety which were of 
bearing age. 
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PLAN OF THE EXPERIMENT ORCHARD. 
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This list includes 153 bearing trees. Without the young Bald- 
wins there are 124 mature trees in full bearing. Several varie- 
ties are not well enough represented in both classes to permit 
them to be used in comparing treated and untreated sections. 
Excluding these there still remain forty-seven treated and forty- 
seven untreated trees, mature and in full bearing, whose records 
for the five years may be used for determining the results of 
the experiment. These belong to the following varieties: Bald- 
win, Fall Pippin, Rhode Island Greening, Roxbury Russet and 
Northern Spy. 


RESULTS OF THE EXPERIMENT. 

Records were kept of the September condition of the foliage 
in 1894-5-6-7 and of the condition June 23, 1894. A careful esti- 
mate of the condition of the foliage of each tree was made by 
two persons and the average of the two estimates was recorded. 
For obvious-reasons it was impossible to examine carefully every 
leaf and note whether or not it was injured by the scab. There- 
fore the chief means of determining whether treating the soil 
with ashes had any influence on the prevalence of the scab was 
by careful examination of every fruit with reference to this point. 
During the first three years the fruit was classified with reference 
to the scab into four classes: (1) free; (2) slight and considerable, 
averaging about 20 per cent injury if 100 per cent represents a 
fruit rendered totally worthless by the scab; (8) bad, averaging 
about 55 per cent injury, and (4) unmarketable, averaging about 
85 per cent injury. In 1896 and 1897 the fruit was sorted into 
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the ordinary commercial grades of first, seconds and culls, but 
separate account was kept of those which were thrown out of 
the firsts on account of the scab injury and of those which were 
thrown out of the seconds for the same reason. These records 
concerning the foliage and fruit were kept for all trees in the 
orchard, but only the five varieties mentioned above are reported 
for the reasons already given. 

Observations were also made on the color, keeping qualities 
and yield of the fruit from treated and untreated sections, al- 
though these have no bearing on the subject under investigation. 


THE FOLIAGE. 


In estimating the condition of the foliage the complete loss of 
leaves was rated as 100 per cent injury. No record of the con- 
dition of the foliage in 1893 was kept. In 1894 observations were 
made not only in September but also in June, following three 
weeks of rainy, dark weather, unfavorable to healthy growth of 
foliage and favorable to the spread of the scab. The average 
condition of the foliage in treated and untreated sections is Shown 
in Table I. 

In 1896 the foliage on both treated and untreated trees was 
practically perfect, even Fall Pippin showing but a very slight 
injury. In 1894 and 1897 the treated Baldwin ranked slightly 
better than the untreated and the two classes graded about alike: 
in 1895. In the treated sections Fall Pippin showed a gain every 
year. Rhode Island Greening showed a slight improvement each 
year, Roxbury Russet showed no improvement and Northern Spy 
ranked about the same in both classes, except that in 1894 the 
condition of the foliage in the untreated sections averaged some- 
what better than in the treated sections. The most marked im- 
provement in the treated sections appears when the June and 
September condition of the foliage in 1894 are compared. From 
May 16 to June 5, a period of twenty-one days, it rained every 
day. During this time there was less than the normal amount 
of sunshine and the temperature was lower than the average. 
The trees were sprayed with London purple, 1 pound to 180 gal- 
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lons. The spray injured the foliage considerably, although lime 
was added to the mixture to prevent such injury. Under the 
existing conditions the foliage was unusually susceptible to in- 
jury from this cause. It was.also very much injured by disease. 

From June to September, as shown by Table I, the treated 
Baldwin gained five points, the untreated lost two; the treated 
Fall Pippin gained twenty-six, the untreated but eighteen; the 
treated R. I. Greening gained eleven points, the untreated twelve; 
the treated Roxbury Russet lost one point, the untreated lost 
four; the treated Spy lost four points, while the untreated lost 
nine points. Many of the injured leaves dropped in June and 
new ones replaced them to a considerable extent, so that in some 
instances the condition of the foliage in September was much 
better than it was on the same trees in June, and the sections 
which received the ashes showed a gain in every instance when 
compared with the untreated sections. 

Taking all years and all varieties into consideration, whenever 
there was any marked difference in the September condition of 
the foliage it was in favor of the sections which had received the 
ashes. Since the estimates include the loss or injury from all 
causes, including not only the effects of the scab but also of other 
diseases, insect depredation, etc., they do not necessarily show 
that the improvement in the foliage on treated sections was due 
to increased ability to resist the scab as a result of the use of 
ashes as a fertilizer. The most that can be said is that in many 
cases there was better foliage where the ashes were used. 


THwP FRUIT. 

It was very easy to identify the scab on the fruit. During the 
first three years of the experiment each fruit was graded accord- 
ing to the amount of scab, and a separate record was kept of 
the number of specimens in each grade for each tree. The first 
grade contained fruit absolutely free from the disease. If the 
slightest speck of scab was discovered the fruit was put into the 
second grade. Fruit which had enough scab to affect its ordin- 
ary commercial grade was put into the third grade and the 
fourth grade contained all fruits which had enough scab to ren- 
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der them unmarketable. All these grad@és were made solely 
on the basis of the amount of scab and the size of the fruit was 
not considered. Letting 20 per cent represent the average in- 
jury from scab in the second class, 55 per cent in the third class 
and 85 per cent in the fourth class, the percentage of injury which 
the scab caused to the entire yield of the tree may be computed, 
thus furnishing a statement by which different trees may be 
compared as to the amount of injury to the fruit by the scab. 

In 1896 and 1897, the fruit was sorted into the ordinary com- 
mercial grades of firsts, seconds and culls and the amount of 
fruit in each grade was recorded for each tree in pounds instead 
of recording the number of fruits in each grade. The firsts were 
required to be at least 24 inches in diameter. An account was 
kept in each cases of the number of pounds of fruit which were 
thrown out of the first grade on account of the scab and of those 
which were thrown out of the second grade for the same cause. 
This method does not give as accurate a record of the amount 
of scab on the fruit as the method used in 1893-4-5, for if the 
fruit was too small to be marketable no account of the scab was 
kept, nor was any record made of those cases in which the injury 
from scab was not severe enough to affect the ordinary grading 
of the fruit. The method does, however, give important testi- 
mony on the practical question of the influence which the use of 
ashes as a fertilizer in the orchard may be expected to have on 
the relative amounts of firsts, seconds and culls so far as its 
effect on the scab is concerned. In order to find an expression 
for each tree for comparing the amount of scab on the different 
varieties in 1896 and 1897, the average injury to the fruit which 
was thrown out of the first grade on account of the scab is reck- 
oned at 40 per cent and of that which was thrown into the culls 
on account of the scab at 90 per cent. 

The records which were obtained in the manner just described 
form a reliable account of the amount of scab on the fruit and a 
satisfactory basis for comparing the treated and untreated sec- 
tions. Computing the amount of scab in the way which has 
already been explained the averages are found which are shown 
in Table II. 
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This table shows a slightly greater injury in 1895 with the 
untreated Baldwins, a greater injury with untreated Fall Pip- 
pins in 1895, with untreated R. I. Greenings in 1893 and 1894 
and with Roxbury Russett in 1893 than with the treated trees of 
the same varieties. With these exceptions these varieties show 
on the average every year greater injury from scab where the 
ground was fertilized with ashes than on corresponding sections 
which received no ashes. 

In 1896 the season was unusually favorable to the development 
of perfect fruit, vet with every one of these varieties, the records 
show a greater average injury from scab on treated than on 
untreated sections. If apple trees ever needed to be fortified 
against conditions unfavorable to healthy growth it was in the 
early summer of 1894, yet in that year, with the exception of R. 
I. Greenings, every variety named in the table had a higher rate 
of injury where ashes were used than where they were not used. 

This orchard had been sprayed with London purple only, and 
even in sections treated with the ashes had in some cases lost 
over half of its foliage from an epidemic of fungous diseases and 
other injuries following the long period of dark, cool, wet 
weather. In marked contrast was an adjoining orchard that 
had been treated with Bordeaux mixture to prevent the scab 
and whose foliage had been kept in good condition by this means. 
In the orchard where the ashes were used much of the fruit 
dropped in June as a result of the loss of the foliage, while the 
trees which were sprayed with Bordeaux mixture held both the 
foliage and the fruit and matured a fairly good crop. The great 
superiority of the Bordeaux mixture for preventing the scab 
under most unfavorable conditions, as compared with fertilizing 
the soil with ashes for the same purpose, was thus clearly shown. 


CONCLUSIONS, 

The investigation has extended over a period of five years, it 
has included forty-seven trees in full bearing in the treated sec- 
tions, comparable with the same number of trees representing 
the same varieties in the untreated sections. The results show 


7 
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that with the conditions under which this investigation was 
made liberal applications of hard wood ashes to the soil do not 
increase the immunity of the apples from the scab. 

Whether the result would be the same on soil which is natur-’ 
ally very deficient in potash remains to be demonstrated. The 
soil in the orchard which was used for this investigation has a 
fair amount of potash and also of nitrogen and phosphoric acid 
as shown by the following analyses. 

At the close of the experiment samples of soil to a depth of 
nine inches were taken in each of the eight sections of the or- 
chard. A composite sample was made of the soils which had 
been treated with ashes and one of the untreated soils. The 
Chemist reports the following analyses of the air dried samples: 


Treated with 


ashes. Untreated. 

Per cent. Per cent. 

INU Of =¢e) 1 opereneee eL ROcR OR ee Conor e Oizo OOTT OD & SEOOTO SG 0.186 0.214 
IPHOSPROPIC VACIG a ciarscism.c oe on ae crass sre ereceisnette rea sis ce 0.112 0.128 
Potash oc te pe EN gh RCE A Deed Sed Eta co Macca ie teratiotetotstre chev 0.400 | 0.480 


This shows the percentage of potash which was soluble in 
hydrochloric acid and not the total percentage in the soil. There 
was 16.9 per cent of moisture in one case and 17.5 per cent in 
the other. As far as these analyses go they indicate a fairly 
uniform condition of fertility in both treated and untreated sec- 
tions of the orchard. 

Some persons have expressed surprise that after the applica- 
tion of potash amounting to 1,000 pounds per acre in five years 
an analysis of the treated soil does not show a more marked in- 
crease in the percentage of potash. Assuming that the soil in 
this case contains 3,000,000 pounds per acre with 17 per cent of 
moisture, one analysis shows 9,960 pounds of potash per acre 
and the other analysis 11,950 pounds per acre in the first nine 
inches of the soil. An application of 1,000 pounds of potash per 
acre, supposing that none of it has passed below a depth of nine 
inches, which is not probable, would not equal the difference 
which naturally exists in the amount of potash per acre in differ- 
ent parts of the orchard. Moreover, the errors of sampling and 
analysis might obscure the effect on the soil, of an application 
of 1,000 lbs. of potash per acre. 
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There is one difference which should be noticed when compar- 
ing the potash which is applied in the ashes with the potash 
already in the soil, and that is that the potash in the ashes is 
soluble in water, while that in the soil is largely insoluble in 
water and is but slowly available to the plant. 


SOME RESULTS FOLLOWING THE APPLICATION OF 
ASHES IN THE APPLE ORCHARD. 


Although the use of ashes as a fertilizer did not increase the 
immunity of the apples from the disease, it showed results in some 
other ways which interest the orchardist. Observations were 
made on the color and keeping qualities of the fruit and the pro- 
ductiveness of the trees. The general tendency to more abun- 
dant and vigorous foliage on trees in the treated sections has 
already been noticed. 


CoLOoR OF THE FRUIT. 


Where the soil was treated with ashes, the color of the fruit 
was much improved with some varieties in some seasons. In 
1893 the improvement in the color of the fruit on treated sections 
was noticeable with all varieties which were represented in treated 
and untreated sections. The only exception was with one crate of 
drops from an untreated section which were more highly colored, 
no doubt because the fruit had been lying on the ground; for it 
is well known that the color of apples may sometimes be increased 
by: leaving them on the ground exposed to the light. Even the 
Roxbury and Golden Russets were smoother and higher colored 
on treated than on untreated sections in 1893. 

In 1894 the results were not so uniform. On the treated sec- 
tions Fall Pippins were smoother and fairer than on the untreated 
sections. Tompkins Kings were more highly colored on the 
treated sections than on the one tree on untreated soil. Baldwins 
showed but little difference, except that in a few cases fruit from 
the untreated trees was more highly colored than on correspond- 
ing treated trees. The reverse was true of the R. I. Greening, for 


soz REPORT OF THE HORTICULTURIST OF THE 


where any difference was noticeable the treated trees had higher 
colored fruit, with a riper appearance, more yellow color and a 
tinge of red. With these exceptions, but little difference could 
be seen in the treated and untreated sections in 1894 so far as 
color of fruit is concerned. 

In 1895 the results were no more uniform than in the previous 
year. Remembering that the even numbers represent treated sec- 
tions, the rank as to color is shown in the following lists where 
sections are arranged in order according to color of fruit, those 
having the highest colored fruit being ranked first: 

R. I. Greening—Sections 1, 5, 2, 3, 8. 

Baldwin—Sections 8, 1, 3, 4, 2, 7. 

Roxbury Russet—Sections 2, 3, 7. 

Northern Spy—Sections 3, 5, 6, 4, 7. 

The Tompkins King had much finer red color where the soil 
was treated, and on treated soil Spitzenburgs were somewhat 
superior in color to the same variety on untreated soil. 

In 1896 and 1897 there was no noticeable difference in the color 
of fruit from treated and untreated sections. 

The results show that an abundant supply of readily available 
potash in the soil influences the brilliancy of the color in the 
fruit. On soil which is naturally well supplied with potash, as 
this is, and in seasons which are very favorable to the perfect 
development of foliage and fruit, as was the case in 1896, the 
colors may develop as perfectly without the application of potash 
to the soil as with it. In one portion of the original orchard, 
which has been in sod for years without the application of either 
stable manures or commercial fertilizers, Northern Spy fruit was 
produced in 1896 which exceeded in brilliancy of color the North- 
ern Spys which were grown in the cultivated sections where for 
four years wood ashes had been applied to the soil in liberal 
quantities. A careful study of the data which have been obtained 
during the course of this investigation, and which are mostly set 
forth on previous pages, leads to the conclusion that when the 
fruit is ready to be gathered the degree of color which it has at- 
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tained is the result of a combination of various conditions in the 
environment of the tree at different periods in the development of 
the fruit. The character and quantity of available plant food, the 
moisture, texture and mechanical conditions of the soil are some 
of these conditions. The amount of light and its intensity at dif- 
ferent periods in the season, the atmospheric temperature and 
humidity and the amount of sound foliage are others. Possibly 
the amount of reserve food material which was stored in the tis- 
sues during the previous season may also influence the final re- 
sult. This idea is suggested by the fact that the foliage during 
the summer and autumn of 1895 was unusually perfect and the 
trees were consequently able to store up an exceptionally abun- 
dant supply of reserve food material, as is shown by the very 
abundant crop of the following year. In the early summer of 
1896, shortly after the fruit was set, even before it had attained 
a diameter of an inch, the red color began to show on the red 
varieties and when mature the fruit was exceptionally well col- 
ored. 

KBEPING QUALITIES OF THE FRUIT. 

For the purpose of comparing the keeping qualities of fruit 
from treated sections with fruit of the same variety from un- 
treated sections, samples from different sections were put in the 
fruit house and records were kept of the length of time the fruit 
kept in good condition. The fruit was sorted over as often as was 
deemed necessary; those fruits which had begun to decay or had 
become withered and unfit for market were discarded and a record 
was kept of the number discarded at each date of sorting. Know- 
ing the date when the fruit was put into the fruit house, it was 
easy to determine the average length of time during which the 
apples kept in good condition. These records show that the char- 
acter of the season has considerable influence in determining the 
keeping qualities of the fruit. The following table gives the rec- 
ords for 1894, 1895 and 1896. The records for 1897 are not yet 
complete, while in 1893 the conditions for making comparisons on 
this point was not satisfactory. 
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TaBLze III]. — KEEPING QUALITIES OF FRUIT. 


AVERAGE NUMBER OF Days AFTER OCTOBER 29, DURING WHICH 
SAMPLES OF FRUIT KEPT IN GOOD ConDITION. 


NAME. 1894-5. 1895-6. 1896-7. 


Treated. |Untreated.| Treated. |Untreated.| Treated. | Untreated. 


Baldwin ssc mscleee cease 172 144 173 154 203 206 

BallCPip pin) seen sce i = * * 96 96 

Roxbury Russet .....-.. 68 107 70 106 172 188 

ReeleaGRee nine = sees 104 91 122 91 138 166 

Northern Spy: -----.---. 86 85 86 92 126 125 

Tompkins King -...---. 78 79 103 79 116 153 
* * 


Esopus Spitzenburg ---- 124 90 112 90 163 153 
Reinette Pippin -...---. te * 


* No record. 


The table shows that the effect of the use of ashes on the keep- 
ing qualities of the fruit varies with different varieties. In each 
season the Roxbury Russet from untreated sections kept longer 
than those from the treated sections. Northern Spy showed but 
little difference in this respect, while Esopus Spitzenburg from 
treated sections kept better than from the untreated. 

No attempt was made to determine whether there are any dif- 
ferences in structure or composition of the fruit which kept well 
as compared with that which did not. When mature fruit keeps 
exceptionally well it may be said to have reached perfect develop- 
ment, whatever that may be. That the season of 1896 especially 
favored the perfect development of the fruit is shown by the fol- 
lowing statement of the average number of days after October 29, 
during which all varieties mentioned in the table, except Fall 
Pippin and Reinette Pippin, kept in good condition. 


1894-5. 1895-6. 1896-7. 
PRETO: ne tier ren eras Alot avince tare teller eater uerere ie Teleeke holetental ate iors 105 allay 1538 
Wrtreated 432% asec eee cree Ad Lees 99 102 164 


This also shows that the season of 1896 was exceptionally favor- 
able, while 1894 was not favorable to the perfect development of 
the fruit. It appears, therefore, that the keeping qualities of the 
fruit are modified by the character of the season. 

Table IV, which is derived from Table III,shows the differences 
in the number of days during which fruit from treated and un- 
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treated sections kept in good condition. When the difference is 
in favor of the treated sections the + sign is used but when it is 
in favor of the untreated sections the — sign is used. 


TABLE IV.—DIFFERENCE IN NUMBER OF Days DURING WHICH FRuIT KEPT 
IN GOoD CONDITION. 


NAME. 1894-5. 1895-6. 1896-7. 
Bal chwAaliieeet an cen nena nae aoreee ae alas oaoaee ceeeee +28 +19 — 3 
AUP ip plies a2)3 cera cata acotow se ene co armors Sisrsels Sie ee * — 0 
RoxpDuny MUSsehemouse-maot ts tcee aces ete eeecee cee ees —39 —36 —16 
Pees TOON > suet. Aes ae ete ke he +13 +31 —28 
INOTENEIIie SD Vite tease cote tena es reece eee ane +1 — 6 +1 
Maran eiin) Kame ae ae eal tee wee swansea tees —1 +24 —37 
LOTTA Coats) 10712) 01 0 en en ay eer ee +34 +22 +10 
LOU C OS) Hippie ae Se ass oc ea Aaa oe atess eres “ sl —30 


* No record. 


The fruit from treated sections generally kept better than that 
from untreated sections in 1894-5 and 1895-6, the Roxbury Rus- 
set being a marked exception. In 1896-7 the fruit from the 
treated sections kept longer than in the two previous seasons, but 
it did not generally keep so long as did the corresponding fruit 
from untreated sections. These considerations lead to the opinion 
that the perfect development of the fruit was hastened by apply- 
ing the ashes to the soil. In a season which, like 1896, favors the 
perfect development of the fruit, the ripening process may be 
carried too far where ashes are used, and consequently the fruit 
may not keep so well as it does where no ashes are used. Ina 
season like 1894, unfavorable to the perfect development of the 
fruit, the use of ashes, on the contrary, may tend to bring a 
larger proportion of fruit to perfect maturity, or may tend to 
bring all the fruit more nearly to perfect maturity and thus im- 
prove its keeping qualities. 


AVERAGE YIELD PER TREE. 


This experiment was not undertaken primarily as a fertilizer 
experiment and it cannot be claimed that its evidence is con- 
clusive as to the effect on the yield of applying wood ashes to the 
soil in liberal quantities. It cannot be assumed that trees of the 
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same variety, in the same orchard, have equal capabilities for 
producing fruit even when they are of the same age and have 
been propagated, planted and cultivated in the same way. With 
the data now available no rigid comparisons should be made of 
the treated and untreated sections for the purpose of drawing 
definite conclusions as to the influence of the treatment on the 
yield. It is hoped that the investigation may be continued so as 
to secure more evidence on this subject. 

Table V shows the average yield per tree for each variety from 
1893 to 1897, and the annual average per tree for the whole 


period. 


Bot 
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The annual average shows an increased average yield per tree 
with Fall Pippin, Roxbury Russet, R. I. Greening and Northern 
Spy, and a decrease in the case of the Baldwin. The trees are 
30 x 30 feet, making 48 to the acre. The average annual increase 
per acre for the first four varieties named is shown below. The 
untreated Baldwins averaged 13.44 bushels more fruit per acre 
annually than did the treated Baldwins. 


TABLE VI.— INCREASED YIELD ON TREATED SECTIONS. 


Annual 
NAME. ahi piceaee Pp we 
Bushels. Bushels. 
DSWD eae thal = SoS ocdiosasao 5546 2e40 Coda ntOd Hobe 6ccae: 0.10 4.8 
ROxDULy WRUASOb ac hiccencecamemccmesseeecMeriates 2.90 139.2 
lite Me (Cove rIbe Coon pease cece Gnonoe. GIGS ao SGEE dace 0.05 2.4 
Northern Spy.ns2 2-3-5. d2-s2- ssscas seem cce samciaae 3.40 163.2 
Bald Witl).c22ceek sc cotlhan moet cect ee eee mee seemeeeees —0.28 —13.4 


An examination of Table V shows that the sections which 
received no ashes on the whole increased in yield from 1893 to 
1896, and in 1897, after the exceedingly heavy crop of the previous 
year, the yield exceeded that of either of the first two years the 
orchard was put under experiment. The sum of the average yields 
of the varieties named in that table are shown below. 


1893. 1894. 1895. 1896. 1897 
Mreated: iDUSHELS: 1. crates bisieiueions 10.21 23.800 83798 15.77 28:09 
Untreated, bushels............. 5.387 16.28 33.17 002.42 23.47 


This shows an increase in the average yield even where no 
ashes were used, which may be explained by the fact that prior 
to the spring of 1893 the orchard was in sod, but since that time 
it has been kept under cultivation. 


ScaB RESISTANT VARIETIES. 


The data which have been gathered during this experiment 
throw some light on the question of the variation of different 
varieties in their natural ability to resist the attacks of the scab 
fungus. Fall Pippin makes itself conspicuous each year by taking 
front rank among the varieties which are susceptible to this dis- 
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ease, while Maiden Blush, even in a most unfavorable season, has 
comparatively little of the disease. In 1894, as shown in Table 
VII, the average injury by scab to the fruit of six Fall Pippin 
trees was 68.2 per cent. An untreated Maiden Blush averaged 
but 11.74 per cent. 

Mr. Paddock has recently examined for me a few varieties of 
apples to see whether or not there are any structural differences 
in the epidermis and cuticle of scab resistant varieties like Ben 
Davis, Grimes Golden and Talman Sweet as compared with sus- 
ceptible varieties like Fameuse, Esopus Spitzenburg and Rhode 
Island Greening. So far as he has made examination the resis- 
tant varieties have thicker cuticle and thicker walled epidermal 
cells. This, if it holds true generally, means that the power to 
resist attacks of the scab fungus is correlated with structural 
peculiarities and it is quite reasonable to suppose that these scab- 
resistant characteristics may be intensified by breeding and se- 
lection. Work in this direction has already been undertaken 
with the orange by Mr. H. J. Webber of the Division of Vege- 
table Pathology, United States Department of Agriculture, in 
connection with his work for the Division in Florida. He writes 
under date of January 7, 1898: “In the case of the orange we 
have found very marked differences in the resistance of certain 
varieties to disease; for instance, foot rot, the most serious dis- 
ease with which orange growers have to contend, is controlled 
mainly by grafting or budding the varieties desired on sour or- 
ange stock, which is practically immune from the disease. Again, 
the sour and bitter-sweet oranges are practically immune to 
blight, which is also one of the very serious diseases. 

“It is not alone fungous diseases, however, that may be treated 
in this way. The orange rust, which is caused by a surface-feed- 
ing Phytops, I feel confident could also be controlled by breeding 
resistant sorts.” 

This line of work which Mr. Webber has undertaken in Florida, 
namely, the breeding of varieties resistant to the attacks of cer- 
tain insects and diseases, if followed in connection with some of 
the cultivated fruits of this region might be productive of results 
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of great value to New York fruit-growers. With varieties of fruit 
like the apple, which require several years after the seed is planted 
before coming into bearing, progress by systematic breeding in 
this direction must be quite slow. In the meantime there appears 
to be no way of protecting the orchards against the attacks of the 
apple scab fungus which is so certain to give satisfactory results 
as spraying thoroughly with the Bordeaux mixture. 
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REPORT OF THE MYCOLOGIST. 


¥, C. STEWART. 


I. THE DOWNY MILDEW* OF THE CUCUMBER; 
WHAT IT IS AND HOW TO PREVENT IT.+ 


SUMMARY. 


The 1896 crop of late cucumbers in southeastern New York 
was unusually small—from 17 to 25 per cent of a full crop. The 
chief cause of the short crop was a disease which caused the 
leaves to turn yellow and die prematurely. This disease, which 
is known as downy mildew, was first observed in this country in 
1889, since which time it has been rapidly spreading and has 
become very destructive to cucumbers, muskmelons and water- 
melons. 

In an experiment made at Woodbury, Long Island, the disease 
was successfully prevented by spraying once every ten days with 
Bordeaux mixture. Sprayed plants remained green and con- 
tinued to produce cucumbers for four weeks after unsprayed 
plants in the same field had lost their foliage and ceased to pro- 
duce fruit. The net profit from spraying on the experimental 
plat of one and three-fourths acres was more than one hundred 
and sixty dollars per acre. 

It is probable that the same treatment will protect musk- 
melons and watermelons against the disease. 

There is no good reason for believing that the disease will 
disappear; on the contrary, it is likely to become more wide- 
spread and more destructive. Therefore, it is earnestly recom- 
mended that farmers prepare to fight the disease as follows: 
Beginning when the plants are very small, spray thoroughly 
with Bordeaux mixture (1-to-8 formula) once every eight or ten 


*Plasmopara cub-nsis (B. & C.) Humph. 
7 Reprint of Bulletin No. 119. 
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days until frost. The Bordeaux mixture can be satisfactorily 
applied with a knapsack sprayer, but it may, perhaps, be less ex- 
pensive to use a barrel spray-pump mounted on a one-horse cart 
which is hauled through the field along blank spaces felt for the 
purpose. 

INTRODUCTION. 

In southeastern New York, particularly in Westchester county 
and on Long Island, the crop of late cucumbers in 1896 was 
unusually small. Farmers estimated that cucumbers grown for 
pickles produced only about one-fourth of a crop; and statistics 
furnished by the proprietors of various pickle factories on Long 
Island show that this estimate is very nearly correct. One firm 
of pickle manufacturers having six salting houses in different 
parts of Long Island, contracted with farmers to purchase the 
entire crop of cucumbers on 817 acres at a stipulated price per 
thousand. From these 817 acres the firm received 15,759,200 
cucumbers, which gives an average of 19,288 per acre. In West- 
chester county the yield was still smaller. A firm having four 
factories in that county reports that receipts would place the 
average yield per acre at 138,000. 

A fair average crop is considered to be 75,000 cucumbers per 
acre, and this is the number used by picklemen in computing the 
acreage capacity of their factories. Until within a few years 
125,000 per acre was not an unusual yield; but during the past 
five or six years the yield has decreased rapidly, reaching so low 
a point in 1895 and 1896 that the crop ceased to be a profitable 
one. In spite of the poor crop of 1895, farmers continued to 
plant heavily in 1896, being loth to give up a crop so admirably 
adapted to their soil and climate. Moreover they believed that 
the season of 1895 was exceptional, and that with the return of 
normal weather conditions the cucumber disease would disap- 
pear and the crop continue to be as profitable as it had been in 
the past. But when the disease reappeared in 1896, more viru- 
lent than ever, they became discouraged and many of them de- 
cided that they must quit growing cucumbers. Some of the 
picklemen, too, feared that they would be obliged to close their 
factories. 
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CAUSE OF THE FAILURE OF THE CUCUMBER CROP. 


It should be borne in mind that what is said under this head 
does not apply to cucumbers in general but only to late cucum- 
bers, which are grown chiefly for pickling. Such sucumbers are 
planted from about June 20 to July 4, and commence bearing 
about August 1. During the picking season all cucumbers more 
than about one and one-quarter inches long are gathered every 
other day so that none are allowed to become large and seedy. 
These cucumbers are universally called “ pickles,’ the name 
cucumber being applied only to those which are allowed to be- 
come nearly or quite full-grown. The latter are sold in the city 
markets while “ pickles,’ for the most part, are sold under con- 
tract to the local pickle factories. The contract binds the farmer 
to grow a definite number of acres of “pickles” and sell the entire 
product to the factory at a stipulated price. The customary 
price for 1896 was one dollar per thousand. Sometimes they are 
sold by weight. The pickle industry on Long Island is a large 
and important one. 

During the month of August, 1896, the writer visited a large 
number of cucumber fields in various parts of Long Island for 
the purpose of ascertaining the cause of the cucumber failure 
of which farmers were complaining. As there are several fungus 
and insect enemies of the cucumber, we expected to find that 
the trouble was not in all cases due to the same cause. It 
seemed likely that in different fields different causes would be 
found doing the work of destruction. Such was, in fact, the 
case, but to a much smaller extent than might be expected. 

The striped cucumber-beetle* was found to be doing very little, 
if any, damage. This insect seldom does serious injury to late 
cucumbers. 

In a few fields the melon-louse+ was present in destructive 
numbers. This is a small, greenish insect, which feeds on the 
leaves and roots of cucumbers, muskmelons, squashes and var- 
ious other wild and cultivated plants. Cucumber plants in- 


*Diabrotica vittata Fabr. 
tAphis gossypii Glover. 
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fested by it can be readily detected by the curling of the leaves. 
On the under surfaces of the curled leaves the insect may be 
found in immense numbers sucking the juice from the plant. It 
is to be observed that the melon-louse generally works from the 
edges of the field toward the center. The explanation is this: 
The insect feeds upon quite a variety of weeds, such as the 
dandelion, dock, shepherd’s purse, plantain, ete., which are 
abundant along the margins of cultivated fields. When the 
cucumber plants appear the lice leave the weeds and go to feed 
upon the cucumber leaves which are more to their liking, and 
thus it is that they work from the edges of the fields to the 
center. ihe Maa 

In the vicinity of Huntington some damage was done by the 
boreal lady-bird beetle* which is a hard-shelled beetle, about 
three-eighths of an inch long and nearly as wide, and very con- 
vex. Its color is dirty yellow with black spots. Both the beetle 
and its larva feed upon the cucumber leaves—the beetle from the 
upper surface and the larva from the under surface. Their work 
is conspicuous and readily recognized as insect work. 

A disease which did more damage that all the above named 
insects is a mysterious wilt disease which is characterized as fol- 
lows: At almost any time after the plants have commenced to 
run they suddenly wilt without any apparent cause. In some 
cases the whole plant wilts; in others a portion of the plant or, 
perhaps, a single leaf, while the remainder remains healthy. 
Healthy plants and diseased plants may be frequently found in 
the same hill. A casual examination of plants recently wilted 
reveals nothing which could cause the death of the plant and so 
this disease is indeed a puzzle to the farmer. But in the later 
stages of the disease a rotten spot may generally be found at the 
base of a wilted leaf or somewhere on the main stem. Micro- 
scopic examination shows that in the neighborhood of the rotten 
spots the tissues are swarming with exceedingly minute germs 
called bacteria, and these are the cause of the trouble. Dr. 
Halsted, who has given considerable study to the wilt disease of 


*BHpilachna borealis Fabr. 
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cucumbers, melons, etc., is of the opinion that the bacterium 
which causes this disease of cucurbitaceous plants is identical 
with the one which causes a wilt disease of potatoes and toma- 
toes, common in the Southern States and not infrequently found 
as far north as the latitude of New York City. But recent investi- 
gations made by Dr. Erwin F. Smith* show that the wilt dis- 
ease of potatoes and tomatoes has no connection whatever with 
the cucumber wilt. He attempted to transmit the disease from 
the cucumber to the tomato and potato by artificial inoculation 
but failed in every case. Moreover, he comes to the conclusiony 
that there are two distinct wilt diseases of the cucumber. Which 
one of these caused the wilting of Long Island cucumbers the 
past season we do not know. Along what is known as the Port 
Jefferson Branch of the Long Island Railroad the loss from the 
cucumber wilt was considerable, although not so great as the 
loss from downy mildew to be mentioned later. 

In the present state of our knowledge of the wilt disease no 
remedy for it can be recommended. Rotation of crops has been 
suggested as a remedy and probably it does tend to lessen the 
virulence of the disease, but it cannot be relied upon. The past 
season we found a bad case of cucumber wilt in a field that had 
been in grass for twelve years. It seems probable that the dis- 
ease can be communicated by means of cucumber seed. 

It is well known that the white grubs (larve) of the striped 
cucumber-beetle feed upon the roots of cucumber plants, and 
when present in large numbers they may cause the plants to wilt. 
When present they are readily detected. It is safe to say that 
almost none of the wilt of late cucumbers on Long Island in 1896 
was due to this cause. 

We now come to the consideration of the chief cause of the 
“poor pickle crop” of 1896; namely, the downy mildew. The 
symptoms of this disease are as follows: The leaves show yellow 
spots which have no definite outline. If the weather is warm 
and favorable for the disease these spots enlarge rapidly and run 


* Smith, Erwin F.—A Bacterial Disease of the Tomato, Eggplant and Irish Potato. 
Bull. No. 12 U. S. Dept. of Agriculture, Division of Vegetable Physiology and Pathol- 
ogy. Issued Dec. 19, 1896. 

7 Loc. cit. p. 6. 
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together so that the whole leaf becomes yellow and soon dies 
and shrivels like a leaf killed by frost. If the weather is cool 
the yellow spots spread less rapidly. In the latter case the 
central portion of the yellow spots becomes dead and brittle and 
of a light-brown color. For an illustration of this see Plate X. 
The disease invariably begins with the oldest leaves and pro- 
ceeds toward the tips of the vines. Hence the disease appears 
to proceed from the center of a hill outward. In a field recently 
attacked, the center of every hill will be clearly marked by a 
cluster of yellow leaves, so that the rows may be plainly seen 
clear across the field, even though the plants are large and cover 
the ground. Affected plants continue to grow at the tips and 
put out new leaves, and it is interesting to note how the disease 
follows at a distance of about four or five leaves behind the grow- 
ing tip. After the disease is once thoroughly established, very 
few cucumbers are produced although the plants may continue 
to flower profusely. The few cucumbers which are formed grow 
slowly and become misshapen so that they are unsalable. 

Besides the downy mildew there are several other fungous 
diseases which sometimes do damage to cucumbers, but the 
downy mildew was the only one which did serious harm to late 
cucumbers on Long Island in 1896. The anthracnose, Colleto- 
trichum lagenarium (Pass.) Hals., has recently done much damage 
to cucumbers in New Jersey, but it has not been destructive on 
Long Island during the past season. Of the total shortage of 
75 per cent in the Long Island cucumber crop of 1896 it is safe 
to say that 55 per cent was due to the downy mildew, while the 
remaining 20 per cent was due to all other diseases and insects. 
In the vicinity of Hicksville and Central Park practically all of 
the damage was done by the downy mildew. 


STRUCTURE OF THE CUCUMBER LEAF. 


In order that the nature of the downy mildew and its method 
of killing the leaves may be better understood, it is perhaps best 
to first describe the structure of the cucumber leaf. 


ine OES LES TR 
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PLATE X.—A CUCUMBER LEAF AFFECTED WITH DOWNY MILDEW. 
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To the naked eye a piece of cucumber leaf is structureless; 
but if a very thin cross-section is cut and placed under a com- 
pound microscope which magnifies about 390 diameters, it is 
found to be made up of numerous compartments or cells, some 
of which contain many green bodies, the chlorophyll grains. Fig. 
1, Plate XI, is a drawing of a small portion of such a cross- 
section. Above and below there is a layer of colorless cells (a, @) 
called the epidermis (a is on the upper face of the leaf, ~ on the 
lower). The epidermis is an impervious protective covering for 
the leaf. Between a and we find cells of various shapes. Near 
the upper surface of the leaf they are much elongated and are 
called palisade cells (b, b). Toward the lower surface they are 
more nearly spherical. In each of these cells there are several 
small green bodies (c) the chlorophyll grains which give the green 
color to the leaves. Fig. 2 of the same plate is a drawing of a 
portion of the epidermis or skin, peeled from the lower surface 
of the leaf. The elliptical objects (s), are stomata (sing. stoma). 
Between the two cells composing a stoma there is a narrow slit 
(r) which opens into an intercellular passage on the interior of 
the leaf. At m in Fig. 1, there is shown a cross-section of the 
two cells of a stoma, just beneath the intercellular passage (i). 
On the under surface of the leaf the number of stomata to the 
square inch is more than 400,000, while on the upper surface 
there are about 165,000 per square inch. The epidermis of the 
upper surface of the leaf resembles closely that of the lower sur- 
face, except that there are fewer stomata. On both surfaces of 
the leaf there are hairs which can be seen with the naked eye. 
These hairs are of two kinds: (1) long, tapering hairs like the 
one shown in Fig. 2, and (2) short hairs with large, swollen 
tips, called glandular hairs. 


NATURE OF THE DOWNY MILDEW. 


The symptoms of this disease have been given on a previous 
page. The naked eye can detect nothing about the diseased 
leaves which could cause the yellow spots and censequently they 
are a puzzle to farmers. As in the case of many other plant 
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diseases, the cause of which is not known, the blame had been 
laid upon the weather. Fortunately the compeund microscope 
comes to our aid here and makes the whole matter perfectly plain. 
If a fragment of leaf taken from one of the yellow spots is mag: 
nified about 390 diameters, there will be seen a large number 
of such things as are figured in Plate XII. These constitute the 
downy mildew fungus, Plasmopara cubensis, which is the real 
cause of the yellow spots. It is not an insect. It is a vegetable 
growth and is just as truly a plant as is the cucumber plant itself. 
At Fig. 1 there is shown a branched sporophore (s) bearing sev- 
eral young spores (sp). The sporophores are nearly colorless and 
come out through the stomata on the under surface of the leaf, the 
branched tops hanging downward. Fig. 3 shows one young and 
one mature sporophore* coming through a stoma (st). When the 
spores are mature they are violet colored and tsually have the 
form shown in Figs. 2, 2’ and 2”. These spores are readily carried 
by the wind for a long distance. Should one chance to fall upon 
a cucumber leaf and find there a drop of dew or other moisture, 
it will germinate in a few hours by discharging several small 
protoplasmic bodies called zodspores. Each of the zodspores may 
put out a germ-tube which finds it way through a stoma to the 
interior of the leaf, where it forms a net-work of colorless fungus 
threads (hyphae) which run here and there among the cells. At 
frequent intervals the hypae put out knob-like outgrowths which 
penetrate into the cells and feed upon the cell contents. See Fig. 
7, Plate XII. The fungus is, therefore, a parasite, appropriating 
to its own use the nourishment which the cucumber plant has 
prepared. Besides abstracting nourishment, the fungus probably 
does further injury by poisoning the cells and causing them 
to die quickly. After the fungus has vegetated within the leaf 
for a while it forms sporophores which push out through the 
stomata and produce another crop of spores. The length of time 
required for the completion of this life cycle is not known, but it 
is certainly short, probably less than twenty-four hours. Thus 


*The number of sporophores which proceed from a single stoma is small, usually 
one or two; but it is not uncommon to find as many as five, and even larger numbers 
are occasionally seen. 
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the disease spreads from plant to plant with great rapidity. In 
what form the fungus passes the winter is not known. The ordi- 
nary conidal spores, described above, retain their germinating 
capacity for a short time only. Some species of closely related 
fungi produce, in addition to these ordinary spores, thick-walled 
resting spores, which retain their power of germination for a long 
time and serve to carry the fungus over the winter or other un- 
favorable period. No such spores have been found in connection 
with Plasmopara cubensis. 

The large, short-stalked spores* shown in Figures 4, 5 and 6 
are a modified form of the ordinary conidia. Spores of this 
character are known to occur occasionally in a few other species 
of Peronosporae, the family to which Plasmopora cubensis be- 
longs; but it is unusual for them to occur in such large numbers 
as we have found them in this species. 

The downy mildew fungus likes hot weather and a moderate 
rainfall. The time of worst attack is generally in August. Dur- 
ing the first half of last August there was a period of ten days of 
excessively hot weather. The disease spread with such alarming 
rapidity that by August 20 the majority of cucumber fields were 
ruined. The influence of moisture is seen when diseased cucum- 
ber leaves are placed for about twenty-four hours in a tight tin 
box containing blotting paper saturated with water. In this 
moist atmosphere the sporophores attain a greater length and 
produce myriads of spores which give to the diseased spots a 
decided violet tinge. The spores are so numerous that when a 
leaf is suddenly jarred they fall like a cloud of violet-colored dust. 
Under the microscope the fungus is seen to be in a state of active 


*These peculiar spores do not seem to have been previously observed as they are not 
mentioned in the literature of this species. The writer found them in abundance dur- 
ing August on field-grown cucumbers and muskmelons. On both of these plants one 
or more such spores might be found on nearly every surface section taken from the 
under surface of the leaves. They closely resemble the ordinary conidia except that 
they are considerably larger. The sessile form (Fig. 5) is much more common than 
the stalked form (Fig. 4). On page 311 of the Botanical Gazette for 1883, Dr. Farlow 
mentions having seen similar spores in Peronospora geranti, Pk. and Peronospora 
violae, DBy; and Dr. Max Cornu has described and figured such spores found in con- 
nection with Plasmopara viticola. See his article, Le Peronospora des Vignes. 

In the opinion of the writer these spores should be considered abnormal and due to 
some unfavorable condition, probably insufficient moisture. As previously stated, they 
were found in abundance on leaves collected in dry weather; but they were rarely 
found on leaves collected on damp days or on leaves kept in a moist chamber. 


23 
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growth—spores may be found attached to the sporophores and in 
all stages of growth; and the bases of the sporophores are sur- 
rounded by huge masses of protoplasm like the one shown at 
Fig. 1, Plate XII. Whereas, on leaves taken from the open 
in dry weather, the fungus does not produce spores in such pro- 
fusion as to color the leaf spots; no masses of protoplasm are to 
be found at the bases of the sporophores; and it is rare that im- 
mature spores can be found attached to the branches of the 
sporophores. 


BOTANICAL RELATIONSHIP OF THE DOWNY MILDEW 
FUNGUS. . 

Botanists have grouped the higher plants into families and 
given these families Latin names. For example, we have the 
Gourd Family or Cucurbitaceae, which contains the gourd, musk- 
melon, watermelon, cucumber, squash, pumpkin end other similar 
plants. The numerous species of fungi have been grouped into 
families in the same manner, and so we have the family of smuts 
or Ustilagineae, which contains all the species of smut fungi, 
such as corn smut, oat smut, onion smut, etc.; the family of 
Rusts or Uredineae, which contains the various species of rust 
fungi, and many other families. 

The cucumber downy mildew fungus has the Latin name, 
Plasmopara cubensis, and it belongs to the family of Downy Mil- 
dews or Peronosporeae. This is a family which contains many 
species of fungi injurious to cultivated plants. Some well known 
examples are: The dreaded potato-blight, Phytophthora infestans, 
the downy mildew of the grape, Plasmopara viticola, the spinach 
mildew, Peronospora effusa, and the onion mildew, Peronospora 
schleideni. But the downy mildews should not be confused with 
the powdery mildews, such as gooseberry mildew and the com- 
mon rose mildew. These are quite different in structure and 
belong to the family Erysipheae. 


HOST PLANTS. 
The plant upon which a fungus lives is called its host plant. 


Plasmopara cubensis has several host plants, all of which belong 
to the Cucurbitaceae. It was originally discovered on a wild 


DAES be 
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plant in Cuba; and has since been found on the cucumber 
(Cucumis sativus), the muskmelon (Cucumis melo), the watermelon 
(Citrullus vulgaris), the squash (Cucurbita maxima), the pumpkin 


_ (Cucurbita pepo) and the gherkin gourd (Cucumis anguria). It is 


likely that when the fungus becomes better known it will be 
found on still other cucurbitaceous plants. During an outbreak 
of the disease in New Jersey in 1891, Dr. Halsted* sought for it 
on the star cucumber (Sicyos angulatus) and the wild cucumber 
(Echinocystis lobata) but failed to find it. 

On both field-grown and hot-house cucumbers it is exceedingly 
destructive. The muskmelon, too, suffers severely from its at- 
tacks. Muskmelon plants attacked by the disease lose their 
leaves in much the same manner as do cucumber plants, except 
that the yellow discoloration is less marked in the muskmelon 
and the dead spots are dark colored. The diseased plants may 
continue to produce melons but they are of a veryinferior quality. 
The watermelon is affected in the same way. Dr. Halsted attrib- 
utes; the partial failure of the New Jersey watermelon crop in 
1891 to this fungus. On the squash and pumpkin the disease 
presents the same general appearance as on the cucumber, but as 
yet it has not done much harm to these plants. However, it 
seems to be on the increase and it is not improbable that in the 


‘near future Long Island squash growers will have to fight this 


disease or abandon the crop just as cucumber growers are doing 
now. 
HISTORY OF THE DISEASE. 

The disease with which we are dealing has a comparatively 
short history. It was originally discovered on a wild plant in 
Cuba and the fungus causing it was first described? in 1869 by 
Berkeley and Curtis, who gave it the name Peronospora cubensis. 
For the next twenty years nothing was heard of it and then in 
1889 it suddenly appeared in Japan and in New Jersey. The first 
announcement of its occurrence in this country is to be found on 
page 152 of the Botanical Gazette for June, 1889. Dr. Halsted, 


*Halsted, B. D. Notes upon Perorosporeae for 1891. Ann. Rept. New Jersey Agri- 
cultural Experiment Station for 1891, p. 248. 

+ Loc. cit. 

£ Journal Linnaean Society, Botany, Vol. 10, p. 363. 
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the author of that article, states that he found the fungus on 
cucumber leaves growing under glass at New Brunswick, N. J. 
Subsequently, he reported* that it had been found abundantly in 
various parts of New Jersey in 1889, not only on forced cucum- 
bers but also on squashes, pumpkins and field-grown cucumbers. 
In the Botanical Gazette for August, 1889, Dr. Farlow gave a de- 
tailed account of the fungus and stated that it had been found in 
Japan a few months before by Prof. Miyabe. In the same year, 
1889, Prof. Galloway} reported having received specimens from 
Anona, Fla., and College Station, Texas, in both of which locali- 
ties it was abundant. 

In 1890 Dr. Humphreyt studied the fungus at the Massachu- 
setts Experiment Station. He made the first drawings of the 
spores§ and sporophores, and the hyphae penetrating the cells of 
the leaf; and because of the manner in which the spores ger- 
minate he changed the name to Plasmopara cubensis. 

Following this, the fungus was reported from various parts of 
the country. It began to do serious injury to muskmelons and 
watermelons, and has now become so injurious to cucumbers and 
melons that it must be placed in the front rank of destructive 
fungous diseases. According to Ludwig|| it has not yet been 
found in Europe. 

It is a curious freak of nature that a fungus which had not 
been observed for twenty years should appear almost simulta- 
neously in two widely separated portions of the earth and so 
suddenly spring into prominence as a destructive disease. 


AN EXPERIMENT ON THE PREVENTION OF THE DIS. 
EASE BY SPRAYING WITH BORDEAUX MIXTURE. 
In the season of 1896, the Station made arrangements with Mr. 

R. C.,Colyer, of Woodbury, N. Y., to make a spraying experiment 


* Halsted, B. D. Some Notes upon Economic Peronosporeae for 1889 in New Jersey. 
Journal of Mycology, Vol. V., p. 201. 

+ Galloway, B. T. New Localities for Peronospora Cubensis. Journal of Mycology, Vol. 
V, p. 216. 

+ Humphrey, J. E. Eighth Ann. Rept. Mass. Agl. Exp. Sta., 1890, pp. 210-212. 

§ He did not, however, illustrate the germination of the spores although he distinctly 
states that the method of germination is by zoéspores and because of this character 
places the fungus in the genus Plasmopara. Dr. Halsted, also, has observed that the 
germination is by means of zoéspores, but no one has ever figured them. 

|| Ludwig, F. Lehrbuch der Niederen Kryptogamen, p. 150. 
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on one of his fields of late cucumbers. This field had an area of 
about one and three-fourths acres, and was planted about July 1, 
in forty-two rows, each containing one hundred and three hills, 
the rows being five feet apart and the hills four feet apart in the 
row. It was planned to spray a part of the field with Bordeaux - 
mixture and leave another part unsprayed for comparison. Bor- 
deaux mixture was selected for use in the experiment because it 
is known to be a preventive of the downy mildew of the grape, 
the late blight of potatoes and other diseases caused by fungi 
belonging to the family of downy mildews. The downy mildew 
of the grape is caused by the fungus Plasmopara viticola which 
is a near relative of the cucumber downy mildew fungus. Grape 
growers no longer fear this once troublesome disease because 
they know that Bordeaux mixture applied at the proper time 
will certainly prevent it. 

The writer, knowing the nature of the cucumber disease and 
the value of Bordeaux mixture for such diseases in general, was 
confident that the cucumber crop could be saved by spraying the 
plants with Bordeaux mixture before the disease made its ap- 
pearance, Acting upon this idea we prepared a brief newspaper 
article in which the nature of the cucumber disease was explained 
and an outline given of what seemed likely to be a successful 
method of treating it. This article was published in June in some 
of the local newspapers, viz., the Island, published at Floral Park; 
the Enterprise, published at East Norwich; and the Long Islander, 
published at Huntington. It appears that no attention was paid 
to this article. We knew of no instance in which any attempt 
has been made on Long Island to prevent the cucumber disease 
by the use of Bordeaux mixture, excepting, of course, our own 
experiment and the cases of three or four farmers who, having 
seen the results of this experiment, made an attempt to save their 
cucumbers after the disease had attacked them. The Bordeaux 
mixture has been used on Long Island very little for any pur- 
pose. The past season several farmers sprayed potatoes and a 
few have sprayed their orchards, but this excellent fungicide 
should be better known here. 
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Humphrey,* Lodemanjy and some other writers have suggested 
spraying for cucumber downy mildew, but we believe that the 
only record experiment is one made by Halstedt who reports that 
cucumber plants sprayed with Bordeaux mixture held their 
leaves longer than unsprayed plants. The results of that exper- 
iment were somewhat complicated by the fact that the unsprayed 
plants suffered severely from attacks of anthracnoseg as well as 
downy mildew. Hence it seemed desirable to have more exper- 
imental evidence of the efficiency of Bordeaux mixture as a pre- 
ventive of cucumber downy mildew. 

Let us now return to our own experiment: The forty-two rows 
of cucucmber plants were divided into five plats as shown in the 
accompanying diagram. 


PLAN OF EXPERIMENTAL FIELD. 


Plat I. 10 rows; sprayed 7 times. 


Plat If. 6 rows; not sprayed. 


Plat If. 10 rows; sprayed 7 times. 


Plat IV. 6 rows; center 2 rows sprayed four times, the other 
four not sprayed. 


Plat V. 10 rows; sprayed 7 times. 


*Humphrey, J. E. Tenth Ann. Rept. Mass, Agr. Exp. Sta., 1892, p. 227. 

jLodeman, E. G. The Spraying of Plants, p. 315. 

tHalsted, B. D. Experiments with Cucumbers, Rept. of the New Jersey Agricultural 
College Experiment Station for 1895, p. 303. 

§ Colictotrichwm lagenariwn (Pass.) Hals. 
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CHRONOLOGICAL RECORD OF THE FIELD. 


July 13. First Spraying. The plants were well up, the majority 
of them having two leaves besides the seed-leaves. Plats I, 
TII and V were sprayed with Bordeaux mixture (1-to-7 for- 
mula). Thirty-six gallons of Bordeaux mixture were used 
and the time consumed in making and applying it was about 
three hours. Plats If and IV not sprayed. 

July 24. Second Spraying. The plants had been growing very 
rapidly and appeared to be in perfect health. Plats I, II 
and V sprayed again (1-to-7 formula). Bordeaux mixture 
used, 58 gallons. Time, 5 hours. Plats II and IV not 
sprayed. 

July 30. On the plants in Plats I, II and V many leaves were 
yellow around the margins, while the plants in Plats II and 
IV were in perfect health and showed none of the yellow 
leaves. Thus it appeared that the injury was due to the 
Bordeaux mixture applied on July 24. Two questions now 
arose, viz.: Had the Bordeaux mixture been improperly pre- 
pared? or, Had it been used in a too concentrated form? 

August 3. Third Spraying. The plants on Plats I, III and V still 
showed decided injury. Plats II and IV were perfectly 
healthy. Plats I, If] and V sprayed again. Fearing that 
the Bordeaux mixture had been too strong in the first two 
sprayings, the 1-to-1i formula was used this time. Bor- 
deaux mixture used, 75 gallons. Time, 6 hours. In order 
to determine whether the injury from Bordeaux mixture in 
the second spraying was due to a too concentrated mixture, 
the center two rows in Plat IV (which up to this time had 
not been sprayed at all) were treated as follows: One row 
was sprayed with carefully prepared Bordeaux mixture of 
the 1-to-7 formula and the other row with Bordeaux mixture 
of the 1-to-11 formula. Hereafter, these two rows: will be 
referred to as “ test rows.” 

August 7. The first appearance of the yellow spots of the downy 
mildew. 
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August 8. The first picking was done on this date. 

August i2and 13. Fourth Spraying. The third spraying did no 
injury to the plants. Neither had there been any injury to 
either of the two test rows in Plat IV. The unsprayed plants 
in Plats 11 and IV were now severely attacl:ed by the downy 
mildew—every hill showed the characteristic yellow spots. 
While on Plats I, II] and V only an occasional yellow spot 
could be found. The test rows in Plat IV showed more 
disease than Plats I, III and V but considerably less than 
the unsprayed plants in Plats Il and IV. Tie test rows were 
again sprayed as on August 3. Plats I, Ili and V sprayed 
again (1-to-11 formula). Bordeaux mixture used, 105 gal- 
lons. Time, 9 hours. 

August 21. Fifth spraying begun. On this date the contrast be- 
tween the sprayed and the unsprayed plats was very strik- 
ing. Plats I, Il] and V were perfectly green, in excellent 
heaith and producing an abundance of cucumbers; while 
Plat Ii and the unsprayed rows on Plat IV were yellow 
throughout, many leaves were completely dead and picking 
was practically finished. The test rows in Plat IV showed 
no injury from spraying, and they were not nearly so badly 
diseased as the unsprayed rows beside them. Plat V and 
two rows of Plat I1I were again sprayed. This time it was 
thought best to use the i-to-8 formula. A close examination 
of the sprayed plants showed that the disease was getting 
started among them and it was feared that the Bordeaux 
mixture used in the last two sprayings might not have been 
strong enough to check the disease. The experiment on the 
test rows in Plat IV showed that the stronger mixture could 
be safely used if it were properly prepared. The quantity of 
Bordeaux mixture used this time was 50 gallons and the 
time required to apply it, 4 hours. On the night of August 
21st, there was a heavy rain and on the 22d and 23d drizzling 
rains fell so that no more spraying was done until the 24th. 

August 24 and 25. Fifth spraying finished. The heavy rains had 
washed off so much of the Bordeaux mixture that it was 
deemed advisable to re-spray the plants sprayed on August 
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21. Plats I, III and V were, therefore, given a thorough 
spraying on August 24 and 25. Quantity of Bordeaux mix- 
ture used, 150 gallons. Time,10 hours. The test rows were 
again sprayed. 

September 2 and 3. Sixth spraying. At this time the unsprayed 

plants had no green leaves except a few at the ends of the 
vines. The sprayed plants, on Plats I, II] and V were 
considerably diseased but continued to yield about 30 
baskets of cucumbers every other day. They were again 
“sprayed with the 1-to-8 formula. Bordeaux mixture used, 
100 gallons. Time, 6 hours. Less Bordeaux was required 
this time because there had been very little rain since the 
last spraying. Time was saved by using two nozzles, in- 
stead of one, as in all previous sprayings. The test rows 
were again sprayed. 

September 8 and 9. Seventh spraying. Among the sprayed plants 
the disease was slightly worse than on September 2; but, 
in spite of this, two pickings had been made during the week, 
the one made September 7 yielding 40 baskets of cucumbers. 
The test rows on Plat TV, were now little better than the 
unsprayed rows. Plats I, III and V, sprayed again (1-to-& 
formula). Bordeaux mixture used, 100 gallons. Time, 6 
hours. Two nozzles were used as in the sixth spraying. 

September 21. The vines were badly diseased but still retained 
considerable of their foliage. As late as September 19, 
eleven baskets of cucumbers were taken at one picking. 

September 23. Five baskets of cucumbers were picked on this 
date. The vines were killed by frost during the night of 
September 23-24. 


_ HOW THE SPRAYING WAS DONE. 


Thirty rows were sprayed seven times and two rows four times 
with Bordeaux mixture made by the potassium ferro cyanide test 
and applied with an Eclipse knapsack sprayer. Spraying was 
begun July 13, when the plants had but two leaves, and con- 
tinued, at intervals of from six to eleven days, until September 
9. The remaining ten rows were not sprayed at all. 
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THE EXTENT TO WHICH SPRAYING PREVENTED THE 
DISEASE. 

The downy mildew first appeared on the unsprayed plants 
August 7, and by August 21 it had injured the foliage to such an 
extent that scarcely any cucumbers were produced after this 
date. The damage was done almost wholly by the downy mil- 
dew. The thirty-two rows of plants which had been sprayed 
were in perfect health and vigor on August 21, and after this 
date produced two hundred sixty dollars* worth of cucumbers which 
represents approximately the benefit resulting from spraying. 

This benefit would, without doubt, have been considerably 
larger if no unsprayed plants had been left. On the unsprayed 
plants in Plats II and IV, the fungus was allowed to grow un- 
checked and produce immense number of spores which the wind 
scattered broadcast over the sprayed plants. These spores could 
not attack the leaves from the upper side because of the Bor- 
deaux mixture. Probably they dropped to the ground and were 
carried to the undersurfaces of the leaves by the spattering of 
rain drops. Here there was no Bordeaux mixture to hinder 


them and so they readily gained access to the tissues of the leaf.. 


As a result, about August 21, the yellow disease-spots could be 
occasionally found on the leaves of sprayed plants and from this 
time on the disease gradually spread and shortened the crop con- 
siderably. Had all the plants in the field been sprayed, the dis- 
ease could not have obtained a start. The soil on which the 
plants grew could not have been originally infested by the fungus 
because no cucumbers had been grown on it for several years. 
Hence, the only source from which the plants could receive 
infection would be the spores coming from the neighboring fields, 
the nearest of which was one-fourth mile away. Under these 
conditions comparatively few spores would have fallen upon our 
experimental] field and it is very probable that we could have 
kept the plants in perfect health until frost. 


*The actual amount was more than this, but exactly how much we do not know, and 
desiring to be strictly within the limits of truth we will place it a little low and call 
it two hundred sixty dollars. It is to be regretted that an exact record of the yield on 
the different plats was not kept. The cucumbers were sold in the Wallabout Market, 
Brooklyn, and because cf the scarcity of cucumbers, they brought, on an average, 
nearly four times the price which picklemen were paying for cucumbers raised on 
contract. 


oS 
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The experimental field, being near a public highway, attracted 
a great deal of attention. Some who knew nothing of its history, 
were much puzzled by its appearance and stopped to inquire why 
it was so “streaked.” Such was the interest in it that farmers 
who had heard of the experiment came from several miles around 
to see what had been accomplished by spraying. The contrast 
between the sprayed and unsprayed portions of the field was 
very striking. See Plate XIII. 


EXPENSE OF THE TREATMENT. 


The items of expense are as follows: 


Seven hundred and six* gallons of Bordeaux mixture at 


an average cost of two-thirds of a cent per gallon.... $4 71 
Forty-nine hours labor applying the Bordeaux mixture 

Aiea SP CCIFEN- Pk TAL OULEy aris 5 adehale atone ete ae oe oe, A ole Nee 7 35 
Expense of carting 706 gallons of water, about........ 2 25 


tell eet ge Hoe a elect stars ect se niere acate adetats ot aid ot te Sto $14 31 


The thirty-two rows sprayed contained 3,296 hills and covered 
an area of a trifle more than one and one-half acres. The ex- 
pense per acre was, therefore, $9.50. Spraying increased the 
crop on this one and one-half acres by the amount of $260, which 
is at the rate of $173 per acre. Deducting from the latter 
amount the expense of spraying one acre, $9.50, we have left 
$163.50 net profit per acre. 


STRENGTH AND Quantity or BorpEaux Mixture USED IN THE 
i : EXPERIMENT. 

It will be observed that in the course of the experiment three 
different strengths of Bordeaux mixture were used. The experi- 
ment would have been more satisfactory if a single strength 
could have been used throughout the season. But the second 
spraying injured the plants and it was suspected that the Bord- 
eaux mixture used (1-to-7 formula) had been too strong. Ac- 
cordingly, the next two sprayings were made with weaker mix- 
ture (1-to-11 formula). At the time of the fifth spraying it was 


*This includes the 674 gallons used on Plats I, III and V, and 32 gallons used on the 
two test rows in Plat IV. 
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discovered that the disease was beginning to attack the sprayed 
plants and it was feared that the mixture used in the third and 
fourth sprayings had not been strong enough to prevent the 
germination of the fungus spores; and in the meantime it had 
been ascertained that the injury done by the second spraying 
was due to the Bordeaux mixture having been improperly pre- 
pared. So in the fifth, sixth and seventh sprayings we used 
Bordeaux mixture of the 1-to-8 formula. 

Further experiments are necessary to determine what strength 
of Bordeaux mixture will be the most satisfactory. The weaker 
the mixture the less will be the expense of spraying, but, of 
course, it must be strong enough to kill the fungus spores. 
Judging from the behavior of the two test rows in Plat IV, one 
of which was sprayed with 1-to-11 Bordeaux and the other with 
1-to-7 Bordeaux, it seems probable that Bordeaux of the 1-to-11 
formula will prevent the disease just as effectually as stronger 
mixtures. This opinion is strengthened by the fact that the 
grape downy mildew is readily controlled by 1-to-11 Bordeaux. 

The quantity of Bordeaux mixture which it is necessary to use 
at each application depends upon the size of the plants, the 
amount of rainfall and the frequency with which the plants are 
sprayed. The quantity required for the first spraying is small as 
compared with the quantity required when the plants are full 
grown. If the plants are sprayed once a week and there is little 
rain between the ES the quantity required each time will 
not be nearly as great as when the plants are neype at longer 
intervals and heavy rains occur. 

In the experiment, the quantity of Bordeaux mixture used in 
the several sprayings was as follows: 


EIST Hpraye: 6 Se a ee oe San coc 25 gallons per acre. 
Second Aprayine ie oes ese oe ae 41 gallons per acre. 
Phind: Sprayine ey se 2 tence ee ek ee 58 gallons per acre. 
Pourth spraying? sie St. cit Sita, sie wera 74 gallons per acre. 
BHitth: Sprayiie: i;,.202 eek oe nen oe Sees 141 gallons per acre. 
Sima, STATO xsi pass a peaeelnsie Soto eee 71 gallons per acre. 
Seven Lh: SPrAyINe | ow. son wea tier esos 71 gallons per acre. 


Total of seven sprayings............+ 476 gallons per acre. 
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Time REQUIRED TO APPLY BORDBPAUX MIXTURE. 


, Applying Bordeaux mixture with a knapsack sprayer is hard 
work; hence the amount of work done depends largely upon the 
strength of the laborer. Experience gained from this experi- 
ment and potato spraying experiments, shows that an active 
man of average strength can make and apply from 125 to 150 
gallons of Bordeaux mixture in a day of ten hours, using an 
Eclipse knapsack sprayer with a single Vermorel nozzle. This 
quantity can be increased to from 150 to 175 gallons per day by 
using two nozzles, but when two nozzles are used it is necessary 
to keep the pump handle working almost constantly, which 
makes the work harder. In spraying cucumbers two nozzles can 
be advantageously used in the later sprayings, provided the 
laborer is strong and willing to work. 


_ Mr. Coiyer’s OPINION OF THE EXPERIMENT. 


The following statement from Mr. R. C. Colyer, of Woodbury, 
L. L, N. Y., on whose premises the experiment was made, ex- 
plains itself. Mr. Colyer writes as follows: 

“The unsprayed vines were a failure—the blight affected them 
before they commenced to pick. The pickles grew crooked and 
pointed so that when they were counted about one-fourth of them 
had to be thrown out and the balance were unsatisfactory at the 
salting-house. The blight affected them so fatally that in about 
two weeks they ceased picking. The sprayed vines grew vigor- 
ously—the blight did not affect them apparently. The pickles 
grew perfect and ali were salable. The spraying preserved the 
vines until they were killed by the frost, September 24th. The 
vines were yielding fairly well when the frost came. This exper- 
iment with Bordeaux mixture on the pickle vines was a success. 
The crop from the vines sprayed was very profitable to me. The 
blight was general last year, the main part of the crop being 
destroyed about the middle of August. Very few farmers were 
picking as late as September 1. The pickles that grew on these 
vines preserved by the application of the Bordeaux mixture, sold 
in Wallabout market, Brooklyn, at an average price of about 
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four dollars per thousand for the large ones and three dollars per 
thousand for the small ones, giving me more than $260 profit, 
from the sprayed vines after the unsprayed vines were dead. 

“T have been growing pickles for the New York market and 
for salting-houses for the past sixteen years; for the first ten 
years the vines grew vigorously and yielded pickles until the 
vines were killed by frost (usually the last of September in this 
section), yielding from 100,000 to 150,000 per acre, which made 
them a very profitable crop. During the last six years the yield 
has been growing less, apparently from some disease unknown 
to us, the disease spreading and becoming more fatal every year. 
Last year, 1896, the crop did not pay for the cost of the fertilizer 
and cultivation. Many large growers have ceased to plant them 
and unless a remedy had been found the crop must soon have 
been abandoned here on Long Island. 

“Yours truly, 
‘ “RR, C. COLYER.” 
SPRAYING MUSKMELONS AND WATERMELONS. 


Both muskmelons and watermelons suffer severely from the 
attacks of downy mildew. ‘There is every reason to believe that 
Bordeaux mixture, properly applied, will as effectually protect 
these plants as it does the cucumber. As in the case with the 
cucumber, the spraying should be commenced when the plants 
are small and continued at intervals of about ten days until 
frost. Some of the Bordeaux mixture will, of course, fall upon 
the melons and spot them, but this will do no harm since the 
spots can be readily removed, when it is time to market the 
melons, by rubbing them with a cloth moistened with vinegar. 

In this connection it may be of interest to some to know how 
the unsightly Bordeaux stains can be removed from the hands. 
In making and applying Bordeaux mixture one can hardly escape 
staining the hands badly, especially if the -potassium ferro- 
cyanide test is used in making the Bordeaux. By washing the 
hands in vinegar most of the stain can be removed. 
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ARE SPRAYED CUCUMBERS AND MELONS POISONOUS? 


The question has been asked, may not sprayed cucumbers be 
poisonous? They who ask this question reason, that, as the 
cucumber gets its nourishment from the vine which takes its 
food through the roots and leaves, if the leaves and the soil about 
the roots are coated with a poisonous substance the plants may 
absorb the poison and store it in the cucumber. This is an ob- 
jection which has often been raised against the spraying of plants, 
but it has been shown to be without foundation. It is true that 
plants may take up copper compounds from the soil, but not in 
sufficient quantity to make the fruit poisonous. Likewise, the 
leaves of land plants under certain conditions can absorb liquids, 
but only to a very limited extent. 

A greater source of danger lies in the Bordeaux mixture which 
falls on the fruit itself and is eaten with it. However, expert 
chemists who have made analyses of sprayed grapes and other 
fruits state that the amount of fruit which it would be necessary 
to eat in order to get a poisonous dose of Bordeaux mixture is so 
large that there is no danger. And since copper, the poisonous 
property of Bordeaux mixture, is not a cumulative poison there 
is no danger from small doses. 

But the most convincing proof that sprayed fruit is not poison- 
ous, is the fact that although the spraying of potatoes, grapes, 
apples, pears and other fruits is quite a genera! practice in some 
parts of our country, no cases of poisoning have resulted there- 
from. It will be remembered that when farmers first began to 
use Paris green for the Colorado potato-beetle there were many 
people who feared to eat the tubers of the treated plants. Now, 
Paris green is almost universally used on potatoes without evil 
consequences to consumers. 

Sprayed cucumbers and melons are certainly not poisonous. 


THE PREPARATION OF BORDEAUX MIXTURE. 


The ingredients used in the preparation of Bordeaux mixture 
are copper sulphate, fresh lime and water, which are combined in 
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different proportions for use on different plants. For spraying 
cucumbers and melons we recommend the use of a mixture con- 
taining one pound of copper sulphate, two-thirds of a pound of 
fresh lime and eight gallons of water. This formula is known as 
the “1-to-8 formula,’ which means that each eight gallons of 
Bordeaux mixture contains one pound of copper sulphate. Ina 
i-to-11 formula, one pound of copper sulphate is contained in 
eleven gallons of Bordeaux mixture, and so on. This simple 
method of designating the strength of Bordeaux mixture was 
devised by Beach.* . 


CopPER SULPHATE. 

Blue vitriol and blue stone are other names for copper sulphate. 
It is put on the market in three forms: (1). in large crystals, (2) 
in granulated form, and (8) in powdered form. The granulated 
form is the most satisfactory because it is cheaper than the pow- 
dered form and dissolves more readily than the large crystals. 

Copper sulphate, in quantities of from fifty to one hundred 
pounds ought not to cost more than five cents per pound. In 
barrel quantities it can be purchased in New York city for four 
and one-haif cents per pound and perhaps less. Since it will 
keep indefinitely it is advisable to buy in large quantities in 
order to get wholesale rates. It is poisonous. — 


4 
DISSOLVING THE COPPER SULPHATE. 


Select a wooden vessel (never use an iron vessel) and put into 
it a quantity of water equal to about one-half the quantity of Bor- 
deaux mixture desired. A barrel having a capacity of about fifty 
gallons is excellent for the purpose and, in fact, this is the vessel 
most generally used. See that the inside of the barrel is free from 
sticks, dirt or anything else which might clog the nozzles of the 
spray-pump. Fill the barrel about one-half full of clean water. 
Weigh out the required amount of copper sulphate, six pounds 


*See New York Exp. Sta. Bulletin No. 84, p. 3. 
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for cucumbers, put it into a loose bag (a fertilizer bag is good) 
and suspend it in the barrel in such a manner that the copper 
sulphate will be near the top of the water. if allowed to rest on 
the bottom of the barrel it will require longer to dissolve. 


PREPARING THE LIME. 


Take four pounds or more of the best unslaked lime obtain- 
able (air-slaked lime should not be used), put it into a separate 
vessel and slake it as for whitewash. It is well to have this 
vessel of good size so that after the lime is slaked considerable 
water may be added to dilute and cool it. Formerly, the amount 
of lime required was determined by weighing, but we now have 
a chemical test called the potassium ferrocyanide test (to be 
described presently) which does away with the necessity of 
weighing the lime. 


MIXING THE COPPER SULPHATE AND LIME WATER. 


When the copper sulphate is dissolved and the lime slaked, 
fasten a fertilizer bag or other coarse cloth over the top of the 
barrel for a strainer. Have at hand a small bottle containing a 
little potassium ferrocyanide (yellow prussiaie of potash) dis- 
solved in water. Now, strain the lime water into the copper 
sulphate solution until a considerable quantity has been added. 
Next, remove the strainer and give the mixture in the barrel a 
thorough stirring; then add a drop of the potassium ferrccyanide 
solution. If enough lime has been added no change of color will 
take place when the drop of potassium ferrocyanide strikes the 
mixture, but if more lime is needed the drop will change to a 
reddish brown color. Continue to add lime until the mixture 
does not change color when tested, being careful to stir thor- 
oughly each time before testing; and after the test shows that 
there is enough lime add yet a little more lime in order to be sure 
that there is enough. If too little lime is used the plants will be 
injured in the manner described on page 359, but an excess of 
lime will do no harm. 


24 
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Potassium ferrocyanide can be purchased at any drug store. 
The quantity needed for a season’s spraying should cost but a 
few cents. It is a poison. 

Bordeaux mixture must be freshly prepared each time it is 
needed for use. If allowed to stand longer than a few hours it 
begins to deteriorate in value. 


PREPARING STOCK SOLUTIONS OF COPPER SULPHATE AND LIME. 


Where large quantities of Bordeaux mixture are required it 
will be found advantageous to prepare stock solutions of copper 
sulphate and lime. _ 

Dissolve one hundred pounds of copper sulphate in fifty gallons 
of water. Each gallon of the solution will contain two pounds 
of copper sulphate. When it is desired to prepare Bordeaux 
mixture, three gallons of this stock solution will be sufficient to 
make a barrel of the mixture. In this way the time consumed in 
weighing and dissolving the copper sulphate can be saved. The 
stock solution can be kept any length of time provided it is kept 
tightly covered to prevent evaporation. 

A stock solution of lime can also be prepared. Lime can be 
slaked in quantity and kept in a concentrated form if care is 
taken to keep it covered with water so that it can not harden. 
When needed for use the required quantity can be taken and 
diluted to the desired consistency. 


SPRAYING MACHINERY. 

In the spraying experiment reported in this bulletin the Bor- 
deaux mixture was applied with a knapsack sprayer like the one 
shown in Fig. 17. The following discussion of knapsack sprayers 
is copied from Bulletin No. 75 of this Station: 

“ Knapsack sprayers, as the name indicates, are machines de- 
signed to be carried on the back. These are manufactured by a 
number of firms; the later patterns differ from each other only 
in small, but occasionally very essential details. In general, 
knapsacks consist of a copper tank holding from three to five 
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gallons, being held in place on the back by straps over the 
shoulders. They are furnished with force pumps that have a 
large air-chamber, making the discharge constant. In the later 
patterns the pump handle is so arranged that it can be made to 
work over either shoulder, so that the pumping may be done by 
either hand. 

“Tn purchasing a knapsack care should be taken to select one 
in which the discharge pipe enters the tank at the top. If it 
enters at the bottom it invariably becomes clogged in a short 
time where heavy mixtures are used, so that it is a constant 
source of annoyance. . . . . . . . When furnished 
with a Vermorel nozzle the knapsack is a very efficient sprayer. 
They can be obtained of most dealers in spraying apparatus at a 
price ranging from ten to fifteen dollars.” 

Spraying with a knapsack sprayer is hard work and slow, but 
the knapsack can be used in a great many. cases where it would 
be inconvenient and perhaps impossible to use either a barrel 
spray-pump or a power sprayer. On account of the habit of 
growth of cucumbers and melons, a sprayer on wheels can not be 
used for spraying these plants except, perhaps, in the manner to 
be described a little later; hence the knapsack sprayer, in spite of 
its tediousness, is sure to find favor among those who grow cu- 
cumbers and other vines which require spraying. It is ‘so useful 
for applying fungicides and insecticides to various field and 
garden plants that every farmer should have one even if he has 
also a barrel spray-pump. 

Some of the large growers insist, however, that an easier and 
more rapid method should be found. To such persons we make 
the following suggestions: 

Plant the cucumbers in strips of from six to nine rows each, 
leaving between the strips open spaces of from twelve to thirteen 
feet in width. In the center of each open space plant two rows 
of late’ cabbage, cauliflower, or some other low-growing plant. 
The following diagram shows the plan of a field planted in this 
manner: 
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Seven rows cucumbers... 


Two rows cabbages..---. 
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Seven rows cucumbers. -- 


Two rows ecabbages - ---- 
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Seven rows cucumbers. -- | SS ee 


Buy a good spray-pump (there are several good ones which sell 
for about ten dollars), mount it in a fifty-gallon barrel and place 
the barrel on some kind of a cart, which is to be hauled along the 


open spaces by one horse. The heavy, two-wheeled, dump carts 
used by market gardeners will answer this purpose very well. 
The horse walks between the cabbage rows and the wheels which 
are about six feet apart, run between the cabbages and the out- 
side rows of cucumbers. From the spray-pump let a lead of hose 
several feet in length extend on either side. At the end, of each 
lead of hose attach a piece of gas-pipe* about eight feet in length 
and carrying at its extremity two or more spraying nozzles. The 
two-discharge and three-discharge Vermorel nozzles} are as good 
as any. 

Three men will be required to operate the sprayer—one to drive 
and work the pump and one on either side to manage the nozzles. 
A fourth man and a team can, with advantage, be used to haul 
water and prepare the Bordeaux mixture. If the strips each con- 


*What is known as the bamboo extension rod will serve the same purpose admirably. 
;For sale by the Gould Manufacturing Co., 16 Murray St., New York City. 


Fig. 18.—SPRAYER ON WHEELS. 
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tain seven rows (which number seems to us to be the most con- 
venient one, all things considered) five feet apart, it will be neces- 
sary for each of the men who carry the nozzles to spray three and 
one-half rows at each passage. With the aid of the eight feet of 
gas-pipe they. should be able to spray all of the plants on the three 
and one-half rows without trampling the vines to any extent. 

A spraying outfit of this kind will cost from $17 to $20 in addi- 
tion to the cart. It can be used for spraying potatoes in the same 
manner as cucumbers. 

For the first two or three sprayings, when the plants are small, 
it is doubtful if this method will be more economical than spray- 
ing with a knapsack, but after the plants cover the ground it will 
probably be found very satisfactory. 

If it is desired to omit the cabbage rows and make the open 
spaces as narrow as possible, a cart of narrow tread will be 
needed. The Myers’ spraying outfit, shown in Fig. 18, has the 
merit of being very compact. Its tread is but three feet and one- 
half inch and it can be hauled by one horse or pushed by hand. 
The capacity of the barrel is forty-five gallons. Price, $25. 
Manufactured by F. E. Myers & Bro., Ashland, Ohio. For sale 
by J. S. Woodhouse, 191 Water Street, New York City. We have 
not tested this sprayer in the field, but it has the appearance of 
being both durable and effective. 

It is not likely that a power sprayer can be used at all. 


BRIEF DIRECTIONS FOR SPRAYING CUCUMBERS AND 
MELONS. 


Beginning when the plants are very small, spray thoroughly 
with the Bordeaux mixture (1-to-8 formula), once every eight or 
ten days until frost. When heavy rains occur it may be necessary 
to spray oftener. The leaves should be kept constantly covered 

-with the Bordeaux mixture. 


CONCLUSION. 

It is, indeed, very gratifying to us to be able to report that a 
remedy has been found for so destructive a disease as this downy 
mildew. There are few plants which give such bountiful returns 
for spraying as do cucumbers. It is to be hoped that farmers 
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will at once apply the remedy as recommended and thereby make 
cucumber growing as profitable as it was before the disease ap- 
peared; but, judging from the history of the treatment of plant. 
diseases in this country, it seems probable that it will be several 
years before the spraying of cucumbers will become anything 
like a general practice. In the meantime those who do spray 
will reap a harvest, for, in all probability, the disease will con- 
tinue to spread and become so destructive as to drive many 
growers out of the business, and thus keep up prices. While, in 
any given locality, the disease may fluctuate in virulence from 
year to year with the weather conditions, it isi undoubtedly in 
America to stay and may be expected to cause heavy losses in 
every year. 
EXPLANATION OF PLATE XI. 
Fig. 1. Cross-section of a cucumber leaf. 

a. Epidermis of the upper surface. 

a’. Epidermis of the under surface. 

b.b. Palisade cells. 

c. A chlorophyll grain. 

m. Cross-section of a stoma. 

i. Intercellular passage. 

Fig. 2. Surface section from the under surface of a cucumber 

leaf. 
s. A stoma. 
r. The rift or opening between the two crescent-shaped 
guard-cells of the stoma. 

Fig. 3. A plant hair (trichome) from the under surface of a 
cucumber leaf. 

Norr.—All the figures on this plate were drawn with the aid 
of an Abbé camera lucida under a magnification of 700 diameters 
and afterwards reduced by the engraver to the present magnifi- 
cation, viz.: 465 diameters. 


EXPLANATION OF PLATE XII. 
The cucumber downy mildew (Plasmopara cubensis). . 


Fig. 1. A vigorous sporophore grown on a cucumber leaf which 
had been kept twenty-four hours in a moist chamber. (Original.) 


PLATE XI.—THE STRUCTURE OF A CUCUMBER LEAF. 
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PLATE XII.—THE DOWNY MILDEW FuNGus (Plasmopara cubensis). 
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s. The sporophore proper. 
sp. Immature spore. 
p. Mass of protoplasm. 

Figs 2, 2’ and 2”. Mature spores of the ordinary normal form. 
(Original.) 

Fig. 3. Shows how the sporophores come out through the 
stomata. (Original.) 

s. Portion of a mature sporophore. 
y. A young sporophore. 

st. The stoma. 

m. A fragment of the mycelium. 

Fig. 4. A cluster of sporophores taken in dry weather from a 
cucumber leaf grown out of doors. (Original.) 

s, s’, 8”, s’’. Four stunted sporophores of the normal 
branched form. 

u. An abnormal unbranched sporophore bearing a mon- 
strous spore. 

t, t’, ¢’. Transition forms between s and w. 

Fig. 5. A cluster of very short-stalked spores from a cucumber 
leaf. (Original.) 

Fig. 6. A short-stalked spore from a muskmelen leaf. (Orig- 
inal.) 

Fig. 7. Four cells of a cucumber leaf with the mycelial threads 
of the fungus running between them and sending into them the 
haustoria (h, h’, h’’). (Copied after Humphrey in 8th Ann. Rept. 
Mass. Exp. Sta.) 

Fig. 8. A rare form of short-stalked spore from a cucumber 
leaf. (Original.) 

Fig. 9. A monstrous pear-shaped spore which was found at- 
tached to a well-developed sporophore after the manner of the 
ordinary spores. Two other spores of this character have been 
observed. (Original.) 

Nore.—All figures on this plate are equally magnified, viz.: 


_ 465 diameters; and with the exception of Fig. 7 all were drawn 


with the aid of an Abbé camera lucida in the same manner as the 
figures on Plate XI. 


II. SPRAYING POTATOES ON LONG ISLAND 
IN THE SEASON OF 1896.* 


KR. C. STHWART. 


SUMMARY. 

(1) Potatoes on Long Island in 1896 were unusually free from 
disease. In spite of this fact, spraying five times with Bordeaux 
mixture increased the yield on Victor Rose 4% bushels, on White 
Elephant 604 bushels, on Green Mountain 62 bushels, on Defender 
16 bushels, and on Late Blush 28 bushels per acre. 

(2) The total expense of spraying 8.58 acres of potatoes five 
times, including all labor and cost of chemicals and an. allowance 
for the wear of machinery, was $34.25, or $4 per acre. 

(3) The expense of applying Paris green twice to 1.09 acres of 
potatoes, by means of the Leggett powder-gun, was $1.65, or $1.51 
per acre. 

(4) Comparing the value of the increase in yield due to spray- 
ing, with the outlay required to produce that increase, it was 
found that spraying had been profitable on all varieties except 
Victor Rose. On the variety Green Mountain there was a net 
profit of $13 per acre, allowing potatoes to be worth 25 cents per 
bushel. Spraying, being profitable in such a season as 1896, must 
be profitable in almost any season on Long Island. 

(5) Fungiroid, applied dry, was found to be so much inferior to 
the wet Bordeaux mixture that its use as a substitute for Bor- 
deaux mixture is not to be recommended. 

(6) The “ Lion Brand” Bordeaux mixture, likewise, proved to 
be of practically no value. 

(7) Bordeaux mixture (1-to-7 formula) used without any Paris 
green, gave considerable protection against insects but not enough 
to warrant the recommendation of its use. Paris green should © 
always be added to the Bordeaux mixture whenever either flea- 
beetles or Colorado potato-beetles are numerous. 


*Reprint of Bulletin No. 123. 
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(8) It appears that three applications of Bordeaux mixture are 
not sufficient for potatoes on Long Island. In the early part of 
the season it is necessary to fight flea-beetles and Colorado beetles, 
in midsummer the early blight must,be kept in check, and in the 
latter part of the season late blight and flea-beetles make their 
appearance. The plants need protection throughout the season. 

(9) One-to-eleven Bordeaux gave slightly better results than 
1-to-7 Bordeaux. As a repellent of insects the weak mixture 
seems to be fully as effective as the stronger mixture. Had 
blighit been prevalent the results might have been different. The 
use of the weak mixture cannot be recommended without further 
trial. 

(10) Plants sprayed five times with Bordeaux mixture at the 
rate of 100 gallons per acre, yielded in one case 15 bushels per 
acre and in another case 27 bushels per acre more than plants 
sprayed at the rate of 50 gallons per acre. 

(11) A trial of the Hudson Special Bordeaux Sprayer showed 
it to be an efficient sprayer for applying Bordeaux mixture to 
potatoes. 

INTRODUCTION. 

It is a well-known fact that the ravages of the late blight or 
rot blight (Phytophthora infestans) of the potato can be prevented 
by spraying the plants with Bordeaux mixture. Many carefully 
conducted experiments have been made, both in this country and 
in Europe, and in almost every one of these experiments the late 
blight and potato rot have been successfully controlled by spray- 
ing. The amount of evidence is so great that we are obliged to 
accept it as an established fact that late blight can be prevented 
by spraying. 

The disease makes its appearance in midsummer during warm, 
moist weather and rapidly destroys the plants, whole fields some- 
times being ruined in the space of three or four days. At dig- 
ging time many of the tubers are found to be rotten. Spraying 
should be commenced before the disease makes it appearance 
and two or three applications made at intervals of about two 
weeks. In cases where the disease has been severe this treat- 


378 REPoRT OF THE MYCOLOGIST OF THE 


ment has sometimes saved almost an entire crop at an expense of 
two or three dollars per acre, which shows that, at times, spray- 
ing is exceedingly profitable. It is quite generally conceded that 
it will pay to spray potatoes in those seasons in which late blight 
occurs. 

The late blight, however, does not occur every season. In 
some portions of the United States it never occurs. On Long 
Island it probably occurs destructively about one year in four, on 
the average. Now, spraying is preventive, not curative, and so 


‘must be commenced before it is known whether the disease will 


7: 


appear. Accordingly, farmers have come to look upon spraying 
as a form of insurance, and some have raised the question, “ Can 
we not better afford to lose a crop occasionally than to bear the 
expense of spraying every season?” ‘Those who ask this ques- 
tion assume that spraying is of no value except to prevent the 
late blight. But that is not true; spraying benefits the potato 
plant in other ways: 

(1) Spraying protects it against the attacks of early blight 
(Macrosporium solani), a disease which attacks the leaves, pro- 
ducing circular or elliptical, dead, brittle spots which are marked 
with dark colored rings arranged concentrically, like the rings on 
the ball of the thumb. This disease is not as conspicuous as the 
late blight but, on the whole, is perhaps fully as destructive since 
it is more widely distributed and occurs to some extent every 
season. 

(2) Spraying, if done thoroughiy, will prevent the greater 
part of the damage done by flea-beetles (Crepidodera [EH pitrix] 
cucumeris). 

(3) The plants can be more completely protected against the 
attacks of Colorado potato-beetles (Doryphora decemlineata), than 
is possible by any method in which Paris green is used alone. 

(4) The danger of injury to the foliage from Paris green 
poisoning is avoided. 

(5) Some of the best authorities on the spraying of plants hold 
that Bordeaux mixture has a beneficial influence on potato foli- 
age even when no insects or diseases are present. The nature of 
this influence has not yet been satisfactorily explained. 


- 
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All of the above-mentioned advantages of spraying must be 
taken into consideration when discussing the question, Will it 
pay to spray every season? 

In most of the recorded experiments on potato spraying, the 
late blight has been an important factor, and hence these experi- 
ments do not furnish a complete answer to the present question. 
It is necessary to know not only the benefit to be derived from 
spraying in seasons when late blight is prevalent, but also the 
benefit to be derived from spraying in seasons when there is no 
late blight. Fortunately, the conditions have been such that our 
experiments on Long Island during the past two seasons have 
thrown considerable light on this very point. 


SPRAYING EXPERIMENT AT FLORAL PARK, 

In 1895 we made a spraying experiment* at Floral Park, Long 
Island. A field of potatoes containing four and one-half acres 
was divided into three equal plats. One plat was sprayed five 
times with Bordeaux mixture, one plat was sprayed three times 
with Bordeaux mixture and the remaining plat was not sprayed. 
With the exception of spraying, the three plats were treated as 
nearly alike as was possible in every respect. The Colorado 
potato-beetles were kept under control by the use of Paris green. 
On the sprayed plats the Paris green was applied with the Bor- 
deaux mixture in the first two applications. On the unsprayed 
plat the same quantity of Paris green was used and was applied 
in water by means of the spraying machine at the same time the 
sprayed plats were treated the first two times. 

Throughout the entire season there was no trace of late blight, 
even on the unsprayed plat, and so it might be thought that our 
spraying had been unnecessary. But the early blight had been 
prevalent and there had also been some flea-beetles on the un- 
sprayed plat. Spraying with Bordeaux mixture had prevented 
these enemies from doing much damage to the sprayed plats and 
as a consequence these plats gave a considerably larger yield 
than the unsprayed plat. The plat sprayed three times yielded 
52 bushels of merchantable tubers per acre more than the un- 


=I 
*¥or the details of this experiment see N. Y. Agr]. Exp. Sta. Bul. No. 101, pp. 73-76. 
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sprayed plat, and the plat which had been sprayed five times 
yielded 62 bushels per acre more than the unsprayed plat. No 
record was kept of the expense of the spraying but there was 
certainly considerable profit. 


FIRST SPRAYING EXPERIMENT AT-.EAST WILLISTON. 


There being a demand for some definite information as to the 
expense of spraying potatoes on Long Island, the Station, in 1896, 
undertook an experiment along this line. The season was re- 
markably favorable for the potato crop, as very little disease of 
any kind appeared. This fact made our results exceptionally 
valuable since they show what spraying will do for potato plants 
which are apparently healthy. 

From Mr. R. H. Robbins, we obtained the privilege of using 
for the experiment a potato field containing about nine and two- 
thirds acres on his farm near East Williston, Long Island. The 
field was in the form of a parallelogram, 48 rods long and about 
32 rods wide, the rows running the short way. The soil was 
practically uniform and had been fertilized alike all over the 
field. In 1895 the entire field was planted to cabbage. In 1896 
four varieties of potatoes were planted — 64 rows of Victor Rose, 
93 rows of White Elephant, 53 rows of Green Mountain and 73 
rows of Defender. Care was taken that the field should receive 
the same cultivation throughout. 

Each variety was divided into two plats, one of which was 
sprayed with Bordeaux mixture five times according to the ap- 
proved method, and the other was not treated at all, except that 
Paris green was applied twice with Leggett’s powder-gun accord- 
ing to the common practice of Long Island farmers. At the close 
of the season the potatoes on these two plats were dug and 
weighed separately. 

The accompanying diagram shows the relative size and posi- 
tion of the sprayed and unsprayed portions of the field. 

How the spraying was done.— It being desired to ascertain the 
expense of spraying potatoes as it should-be practiced by the 
average grower of late potatoes on Long Island, every part of the 
work was put upon a practical basis. All of the methods used 
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were such as we would recommend for actual farm practice. We 
sprayed five times* with Bordeaux mixture, 1-to-8 formula, com- 
mencing when the plants were about six inches high and repeat- 
ing the treatment at intervals of about two weeks. Whenever 
Colorado potato-beetles or flea-beetles became numerous, Paris 
green was added to the Bordeaux mixture at the rate of three- 
fourths of a pound of Paris green to 50 gallons of the Bordeaux 
mixture. The copper sulphate was purchased directly from the 
manufacturer in New York in quantity (450-pound-barrel), at 43 
cents per pound. The spraying outfit used is shown in Plate 
XIV. It consisted of an Eclipse No. 2 spray-pump} mounted in 
a 70-gallon barrel which was put on a stout two-wheeled cartt 
having wheels five feet eight inches apart and hauled by one 
horse. By means of a rubber hose the -spray-pump communicated 
with a three-fourths-inch iron pipe to which were attached eight 
Deming-Vermorel nozzles,arranged in sucha manner that each of 


*The dates of spraying were June 4, June 19, July 2, July 17 and July 31. 

; Manufactured by Morrill & Morley, Benton Harbor, Mich. 

+The cart and barrel were obtained from a Callister Paris green sprinkler, manufac- 
tured and solid by Thomas Callister, Queens, N. Y. Many Long Island farmers are 
familiar with this sprinkler. An ordinary 50-gallon barrel will answer the purpose just 
as well except that it will require filling oftener. Any stout two-wheeled cart having a 
tread of about six feet can be used. A two-wheeled dump-cart will answer the purpose. 
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Victor Rose.—o6 rows; sprayed. 
1.9382 acres. 


Victor Rese.—8 rows; not sprayed. 0.2758 acres. 


White Elephant.—84 rows; sprayed. 
2.8817 acres. 


White Hlephant.—_9 rows; not sprayed. 0.3073 acres. 


Green Mountain.—48 rows; sprayed. 
1.6318 acres. 


Green Mountain.—5 rows; not sprayed. 0.1694 acres. 


Defender.—63 rows; sprayed. 
2.1261 acres. 


Defender.—10 rows; net sprayed. 0.3358 acres. 


Diagram of Experiment Field at East Williston. 
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four rows received the spray from two nozzles. Thus, four rows 
were sprayed at each passage. One man (an ordinary farm 
laborer) worked the pump and did the driving. This same man 
prepared the Bordeaux mixture and did all work connected with 
the spraying. The water used in the Bordeaux mixture was 
obtained at a farm-house which was 40 rods from the nearest 
point of the field. Therefore, it was necessary to haul the water 
from 40 to 88 rods. The Bordeaux mixture was prepared at the 
farmhouse and taken to the field in the spray-barrel. 

Expense of the spraying—The items of expense are as follows: 


240 pounds copper sulphate at 44% cents per pound.............. $10 80 
Hreicht on’240 pounds copper sulphate: ss... oe e es we nc een 25 
iL) OR WETS RT TENSGH cet Palibo oleae ain aces aie ne ores kk Dare doer Oot 1 40 
Carting sulphate and lime from railroad station................- 50 
OTASSIUMM Se hCrTOCVAMIGCE «sts craicnintsbe, « wie slelerd «41 siete ethls)ereie <i 0le «(0/0 ¢ ome 10 
25 pounds Paris green at 20 cents per pound................... 5 00 
44 hours labor for maneat' 15 cents, per hour. ..7. 0.63.3. ..65 +. ses 6 60 
44 hours labor for horse at 15 cents per hour. ...............%... 6 60 

‘ANTS IST ewey 3 RGREICM ks kc ret cE: eae RRO RG Co A eR ee AER RE bestest’ $32 25 


This $31.25 covers all labor and cost of chemicals but does not 
include any allowance for the wear of machinery. The latter, 
however, is a part of the necessary expense of spraying and must 
be taken into consideration; but the amount can only be esti- 
mated. Considering that the first cost of the spraying outfit, 
exclusive of the cart, was less than $25, and that it was in use 
only about one-tenth of the time it might have been used,it would 
seem that $3 is sufficient to allow for the wear of the machine. 
Three dollars added to $31.25 (cost of labor and chemicals) makes 
the total expense of spraying 8.58 acres, $34.25; or the total expense 
of spraying one acre five times, $4; or the total expense per acre for 
each spraying, 80 cents. 

Any farmer can spray potatoes as cheaply as this, provided he 
goes about it in the right way and is not obliged to haul water 
too far. The ease with which water can be obtained has an 
important bearing on the expense of spraying. Where water can 
be obtained easily and does not require hauling more than a few 
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rods, spraying can be done for less than $4 per acre. In our 
experiment the water was pumped by hand and hauled from 40 
to 88 rods, which consumed considerable time. We have also 
placed the value of labor, for both man and horse, a trifle high. 
Thirty cents per hour or three dollars per day for a man and 
horse is more than they will cost the average farmer. 

The total quantity of Bordeaux mixture used in the experiment 
was 1,975 gallons, or 46 gallons per acre for each application. 
The quantity of Bordeaux mixture required depends largely upon 
the kind of nozzle used. The nozzle should throw a mist-like 
spray, the finer the better. Nozzles which throw a coarse spray 
waste the Bordeaux mixture. Deming-Vermorel nozzles were 
used in the experiment. 

Treatment of the unsprayed plats.—As previously stated, a few 
rows of each variety were left unsprayed in order that the benefit 
from spraying might be definitely determined by comparing the 
yield of the sprayed plat with the yield of the unsprayed plat. 
These unsprayed plats were treated as the average farmer would 
treat his crop. 

On Long Island it has become very popular to combat the 
Colorado potato-beetles with Paris green applied dry by means 
of Leggett’s powder-gun. The Paris green is diluted with a con- 
siderable quantity of flower or air-slaked lime, preferably the 
latter, since the lime prevents the Paris green from “ burning ” 
the foliage. So we planned to treat the unsprayed or check 
plats in this manner. 

The owner of the field was asked to notify us when he thought 
it was necessary to begin fighting the Colorado potato-beetles. 
On June 26 he notified us that the potato beetles were beginning 
to do damage to the unsprayed plats and shenld be poisoned. 
The same day we applied Paris green with Leggett’s powder-gun 
under what we considered favorable circumstances. On the 1.09 
acres there were used 1.5 pounds of Paris green mixed with 13 
pounds of air-slaked lime. There was very little wind and the 
morning had been misty so that the foliage was wet. The Paris 
green and lime adhered well to the foliage and most of the 
beetles were killed. 
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On July 11 it was thought necessary to apply Paris green 
again. This time three pounds of Paris green were applied with 
lime in the same manner as before. The day, however, was not 
so suitable for the work. There was no wind but the foliage was 
dry. Most of the beetles were killed and they did not again be- 
come sufficiently numerous to seem to require another treat- 
ment. 

The expense of treating the 1.09 acres with Paris green was as 
follows: 


4% pounds Paris green at 20 cents per pound..............ee00- $0 90 
PeboOgner LABOr) At, La CONS Det ROUE, 5: «hie sla ncislers ovscardwis + 54> dias tain 75 
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This makes the expense per acre $1.51, which is undoubtedly 
somewhat greater than it is in ordinary farm practice. The pow- 
der-gun was rusty and did not work well, which resulted in a loss 
of time and waste of Paris green. 

The resulis.—In the case of eachof the four varieties the sprayed 
plat and the unsprayed plat were dug and weighed separately. 
The product of each plat was also divided into “ merchantable 
tubers ” and “ culls,” the latter class including not only the small 
tubers but also those which had been mutilated by the potato 
digger. The accompanying table presents the results in a con- 
densed form: 


EFFECT OF SPRAYING WITH BORDEAUX MIXTURE UPON YIELD OF POTATOES. 


acre 


YIELD PER ACRE. 


VARIETY AND TREATMENT. 


Merchant- 


able: Culls. Total. 


due to spraying. 
of merchantable 
tubers per acre 
due to spraying. 


yield per 
Increase in yield 


Increase in total 


5 Sprayed ....... 
Victor Rose ere: 5 162) o80uh- 8S F136, }872 «66 


: Sprayed ... 
White Elephant ue aal 128 ag Ak) 52 | 1864099 hee 

. §Sprayed...| 253 38/13 21/266 59/63 50|62 5 
Green Mountain } (oe raved. TPR oe ME Cl 1 NN Mee ne AP ae 
Bafodd: Sprayed ss2s.ees- 194 290 Sta | 203 ARG") 19% Sea GR eG 
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No trace of late blight appeared in any part of the field. 
There was some early blight on the unsprayed plats but not as 
much as usual. The average observer would have said that the 
plants on the unsprayed plats were free from disease throughout 
the season and that it would certainly have been a wase of labor 
to spray them. Flea-beetles and Colorado potato-beetles were 
abundant. 

In spite of the fact that the plants appeared to be free from 
disease of all kinds, spraying increased the yield sufficiently to 
pay all of the expense of spraying and a fair profit besides. The 
fact must not be overlooked that had these potatoes not been 
sprayed, Paris green must have been applied to them with a 
powder-gun or in some other way to keep the Colorado potato- 
beetles in check. Practically speaking then, the expense of 
spraying is not $4 per acre but $4 minus the expense of applying 
Paris green alone, which, in the experiment, was $1.51. We 
admit that $1.51 is probably high but in the absence of more 
accurate information we are obliged to use this sum. The differ- 
ence between $4 and $1.51 is $2.49 which is the amount of extra 
expense per acre caused by spraying. 

By consulting the table it may be seen that spraying increased 
the yield of merchantable tubers per acre on the four varieties as 
follows: 


Victor Rose, 4 bushels and 47 pounds; value at 25 cents per bushel. $1.19 
White Elephant, 60 bushels and 34 pounds; value at 25 cents per 


VUTEC cep ae ate ai sasioavone oils el ous ore uaiaue ey niceiobeloiiatore: sv aleltelerete iets Slobera\eres eLalte ine setae 15 14 
Green Mountain, 62 bushels and 5 pounds; value at 25 cents per 
DTI TVG, ne escheat vas sarel hn teh ce Reuecors we ouerentionh sel lle Susie feet prekelederpuatonetetetolc te ieteetae 15 52 


Defender, 16 bushels and 6 pounds; value at 25 cents per bushel... 4 02 


Comparing the values in the last column with $2.49, the ex- 
pense of producing them, it is seen that: 


Spraying Victor Rose resulted in a loss of.............. $1 30 per acre. 
Spraying White Elephant resulted in a profit of......... 12 65 per acre. 
Spraying Green Mountain resulted in a profit of......... 13 03 per acre. 


Spraying Defender resulted in a profit of..............- 1 53 per acre. 
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Even if the comparison is made with $4, the total expense of 
spraying, there will still be a profit on all the varieties except 
Victor Rose—$2.81 loss on Victor Rose, $11.14 profit on White 
Elephant, $11.52 profit on Green Mountain and 2 cents profit on 
Defender. : 

The results of this experiment tend to show that it will pay to 
spray potatoes on Long Island every season; for if it has been 
profitable the past season it will be profitable any season. The 
season of 1896 was certainly an unusually favorable one for 
potatoes on Long Island. It is rare that potato plants are se 
generally free from the various blights. 


THE REQUISITES OF A POTATO SPRAYING EXPERI- 
MENT. 

The spraying of potatoes has never been practiced to any great 
extent on Long Island. Last year several farmers tried it for 
the first time and on account of the lack of blight they failed to 
obtain the striking results which they had expected. They saw 
no marked contrast between their fields which had been sprayed 
and their neighbors’ fields which had not been sprayed. In some 
cases the unsprayed fields made the better appearance. Some of 
the more careful ones took the precaution to leave an unsprayed 
strip through the center or along one side of the sprayed field in 
order to make the test a fair one. They who did this must have 
observed a difference between the sprayed and unsprayed plants, 
but probably considered the difference so slight as to be of no 
practical importance. Had they completed the experiment by 
earefully measuring the land and measuring the potatoes on the 
sprayed and unsprayed portions of the field they would, most 
likely, have been astonished. A difference of from 15 to 20 
bushels per acre can scarcely be detected while the crop is grow- 
ing or even after the tubers have been thrown out by the potato 
digger, and yet this quantity is ordinarily sufficient to pay the 
expense of spraying. 

To those persons who doubt that spraying pays, we suggest 
that they give it a fair test. A fair test requires that care be 
taken to avoid all unnecessary expense and that the sprayed and 
unsprayed plants shall be under practically the same conditions. 
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They must be of the same variety, planted at the same time, in 
the same manner, on the same kind of soil, treated with the same 
kind and quantity of fertilizer and given the same cultivation. 
The spraying must be properly done, the land accurately meas- 
ured and the crop weighed. Failure to comply with any one of 
these conditions makes the test an unfair one. 


THE PHILOSOPHY OF SPRAYING. 


It is believed that, in some unexplained way, the Bordeaux 
mixture has a direct beneficial influence on potato foliage, in 
addition to its value as a fungicide and repellent to insects. Its 
chief value, however, lies in the protection which it affords the 
leaves against the attacks of parasitic fungi and insects. The 
leaves of the potato plant are very essential organs and it is of 
the greatest importance that they should be perfect in order that 
they may do their work properly. The inorganic food substances 
which the plant absorbs from the soil through its roots are trans- 
ferred to the leaves and by them assimilated, or in other words, 
transformed into starch and certain other organic substances 
which pass down the stem and are stored up in the tubers. The 
size and quality of the tubers are, therefore, directly dependent 
upon the activity of the leaves. If portions of the leaves are 
eaten away by insects or destroyed by disease their capacity for 
assimilation is lessened and the tubers are correspondingly 
smaller. 

The truth of this is recognized when there is great destruction 
of foliage such as is caused by a severe attack of late blight or 
by hordes of Colorado potato-beetles, but it seems certain that 
the amount of damage done by leaf-eating insects and parasitic 
fungi is greatly underestimated. This is proven by the results 
of the spraying experiment reported in the previous pages. In 
that case, spraying increased the yield on one variety by the 
amount of 62 bushels per acre, chiefly by protecting the leaves in 
the following three ways: (1) from the apparently slight injury 
of the early blight fungus; (2) by affording partial protection 
from the injury caused by flea-beetles; and (3) by preventing the 
attacks of Colorado potato-beetles more thoroughly than could 


aa 
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be done by means of Paris green applied with a powder-gun. No 
one of these three kinds of injury appeared great but the sum of 
the three was sufficient to make spraying very profitable. 

The fungi which cause the diseases early blight and late 
blight, propagate themselves by means of minute spores which 
may be carried from plant to plant by the wind. When one of 
these spores falls upon a potato leaf and finds there a drop of 
dew or other moisture it germinates and grows into the leaf, 
producing a new disease-spot. If the leaf is covered with a thin 
coating of Bordeaux mixture the spore is unable to germinate 
and in this way spraying prevents fungous diseases. It is evident 
that any leaf which has none of the Bordeaux mixture will not 
be protected. 

Bordeaux mixture will not kill either flea-beetles or Colorado 
potato-beetles, but it is very distasteful to them. They will not 
feed upon leaves covered with Bordeaux mixture if they can 
avoid it; and when Paris green is added to the Bordeaux mix- 
ture we have the best known remedy for both these insects. The 
Bordeaux mixture, being very adhesive, holds the Paris green on 
the leaves through quite heavy rains which would wash off Paris 
green applied in any other way. For flea-beetles, Paris green 
applied by the ordinary methods seems to be almost without 
avail. It is a mistaken notion, however, that Paris green is not 
poisonous to flea-beetles. It certainly will kill them if they eat 
it, and it is probably that a goodly number of them are actually 
killed by the Paris green applied in the ordinary way for potato- 
beetles. But flea-beetles are very cautious insects and shun the 
poison. If the Paris green is mixed with Bordeaux mixture and 
applied in the form of a fine spray, the poison will reach nearly 
every leaf and stick there for a long time, keeping the flea-beetles 
at bay. 

From this discussion it will be seen that the degree of success 
attained in fighting fiea-beetles by spraying depends upon the 
thoroughness with which the spraying is‘done. Leaves which 
are kept well covered with Bordeaux mixture and Paris green 
will suffer very little from flea-beetle attacks. Such leaves will 
suffer slightly from attacks made on the undersides, for fiea- 
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beetles feed to some extent from the under sides of the leaves 
where it is difficult to reach them with Bordeaux mixture. But 
all leaves which do not receive the Bordeaux mixture will be 
attacked by flea-beetles and also by fungi. In spraying, then, 
care must be taken that each and every leaf receives a little of the 
Bordeaux mixture. With a knapsack sprayer this is easily 
accomplished. There is no danger of getting on too much—the 
more the better. Where the spraying is done with stationary 
nozzles it is more difficult to reach all of,the leaves. Experience 
has shown that one nozzle per row (no matter of what kind the 
nozzle may be) is insufficient. Two good nozzles per row will 
cover the foliage fairly well. 

While it is impossible to state with accuracy what degree of 
protection against flea-beetles will be afforded by Bordeaux mix- 
ture and Paris green applied every two weeks by means of two 
stationary nozzles per row, observation leads us to estimate it at 
from 25 to 50 per cent; that is, plants sprayed in this way would 
be injured, by flea-beetles from one-half to three-fourths as much 
as plants not sprayed. In view of the results of the experiment 
reported on page 397 of this Report, we are of the opinion that 
it will pay to use three nozzles per row in the last two sprayings. 


SECOND SPRAYING EXPERIMENT AT EAST WILLISTON. 

The following spraying experiment was made in the season of 
1896 on a farm managed by C. Burkard and located near East 
Williston, N. Y. 

Objects of the experiment.—The experiment was designed to 
furnish information on several points of interest in regard to the 
spraying of potatoes. 

During the past two years the Station has received numerous 
inquiries concerning the value of the so-called dry Bordeaux mix- 
ture patented under the name “ Fungiroid.” This is manufac- 
tured and sold by Leggett & Brother, 301 Pearl Street, New York. 
It is claimed to be a remedy for potato blight and some other 
fungous diseases and is to be applied in dry form with a powder- 
gun sold by the same firm. The powder-gun is much used by 
Long Island farmers for applying Paris green to potatoes and the 
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question is often asked, Will not the Fungiroid and Paris green 
applied together with the powder-gun produce as good results as 
the wet Bordeaux mixture applied with a spraying machine? 
An answer to this question was one of the objects of the experi- 
ment. 

James A. Blanchard, 4 and. 6 Gold Street, New York, has 
patented and placed upon the market a concentrated form of 
Bordeaux mixture, which is known as the “ Lion Brand” Bor- 
deaux mixture. It is sold in tin cans containing one gallon of a 
thick, slate colored liquid. This quantity is to be added to forty- 
nine gallons of water and applied with a spraying machine in the 
ordinary way. This mixture also was tested in the experiment. - 

In some sections of the United States three applications of 
Bordeaux mixture to potatoes are considered sufficient. In other 
sections it seems necessary to make five applications. In our 
experiment at Floral Park, in 1895, one plat was sprayed three 
times and another five times, the first three applications on the 
two plats being made on the same dates. The plat sprayed five 
times yielded ten bushels per acre more than the plat sprayed 
three times. It was thought that the three sprayings might have 
given better results if they had been made at sufficiently long 
intervals to cover the entire season of growth. It was planned 
to test this in the experiment. 

The Bordeaux mixture used for spraying orchards and vine- 
yards is made after the 1-to-11 formula, in which one pound of 
copper sulphate is required to make eleven gallons of Bordeaux 
mixture. But for spraying potatoes a more concentrated form of 
Bordeaux mixture has generally been used; namely, Bordeaux 
mixture made after the 1-to-7 formula, in which one pound of cop- 
per sulphate is required to make seven gallons. The weaker mix- 
ture is, of course, the cheaper and consequently the more desir- 
able to use provided it is equally efficient. To determine the 
relative efficiency of these two strengths of Bordeaux mixture 
was one of the objects of the experiment. 

In the experiment at Floral Park, in 1895, it was observed that 
Colorado potato-beetles shunned plants which had been sprayed 
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with Bordeaux mixture containing no Paris green.* This sug- 
’ gested the idea that perhaps Paris green might be dispensed with 
and the Bordeaux mixture alone used for both “ bugs” and 
blight. The experiment was planned to test the value of Bor- 
deaux mixture used without Paris green. 

Plan of the experiment.—In an experiment in which the char- 
acter of the soil is an important factor, long narrow plats are 
likely to give more reliable results than square plats or plats in 
which the length and breadth are nearly equal. The narrower 
the plats the less is the liability to error arising from non-uni- 
formity of soil. The experiment under consideration was so 
planned that differences in soil conditions were practically elim- 
inated and this adds much to. the value of the results. 

The experiment included fourteen rows, 920 feet, or nearly 
fifty-six rods in length, of the variety Late Blush. 

The rows were numbered consecutively and two separated 
rows received similar treatment in each case. 

Rows 1 and 8 were treated five times with Fungiroid and Paris 
green, half and half, applied dry with a Leggett powder-gun ac- 
cording to the directions given on the can. 

Rows 2 and 9 were treated five times with Paris green in lime 
water. The lime water was used to prevent the free arsenious 
acid in the Paris green from injuring the foliage. 

Rows 3 and 10 were sprayed five times—the first time with 
Paris green in lime water the same as was used on rows 2 and 9, 
and the last four times with “ Lion Brand” Bordeaux mixture? 
and Paris green. 

Rows 4 and 11 were sprayed four times with Bordeaux mixture 
(1-to-7 formula) and Paris green. It was the original intention 
to spray these rows only three times, but it was found absolutely 
necessary to make a fourth application. 


*N. Y. Agrl. Exp. Sta. Bul. No. 101, p. 76. 

+Fungiroid may be purchased separately or mixed with Paris green, half and half, 
in pound cans ready for use. We used the latter form. 

+It was planned to use ‘‘ Lion Brand ’”’ Bordeaux mixture for all five applications but 
the can of Bordeaux designed for use in the first application was stolen. The contents 
in one of the two cans subsequently used was so thick that it could not be gotten out 
of the can through the three-fourths inch hole provided for that purpose. It was neces- 
gary to cut out the top of the can. The other can was better in this respect, but still 
it was difficult to empty out the contents through the hole, 
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Rows 5 and 12 were sprayed five times with Bordeaux mixture 
(1-to-7 formula) and Paris green. 

Rows 6 and 13 were sprayed five times with Bordeaux mixture 
(1-to-7 formula) alone. 

Rows 7 and 14 were sprayed five times with Bordeaux mixture 
(1-to-11 formula) and Paris green. 

The several applications were made to all fourteen rows on the 
same dates, namely, June 11, June 26, July 10, July 24 and Au- 
gust 7. The last application was omitted from Rows 4 and 11. 
All liquids were applied with a knapsack sprayer and care was 
taken that each row received practically the same quantity. In 
all cases where Paris green was used (except on Rows 1 and 8), 
it was used at the rate of one ounce of Paris green to four gallons 
of liquid. The first application was made when the plants were 
about six inches high. ) 

Prevalence of insects and disease—No trace of late blight ap- 
geared and only a small amount of early blight. Flea-beetles 
were moderately abundant and Colorado potato-beetles very 
abundant. For a few days after the first treatment, June 11, the 
potato-beetles were scarce, but by the time of the second treat- 


COMPARATIVE EFFECT OF DIFFERENT F'UNGICIDES AND INSECTICIDES UPON 
YIELD OF POTATOES. 
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ment, June 26, they were again abundant. The second treat- 
ment disposed of them again, but they became numerous by the 
time of the third treatment, July 24. The third treatment, how- 
ever, finished them for the season. They gave no trouble after 
July 24. In this experiment the fight was chiefly against the 
Colorado potato-beetles, and it was a hard fight. Throughout 
the whole season it was noticed that they were the most numerous 
on Rows 1 and 8, treated with Fungiroid and Paris green. Rows 
2 and 9 seemed to suffer to about the same extent as Rows 3 and 
10. The rows to which ordinary Bordeaux mixture had been ap- 
plied did not suffer nearly so much as the other rows, and among 
the Bordeaux rows it was noticeable that the beetles had a de- 
eided preference for those which had received no Paris green. 

All of the plants dried up somewhat sooner than they should 
have done. They did not, however, die from any disease, but 
from lack of proper cultivation. 

Results—tThe results of the experiment are tabulated on the 
preceding page. 

The seven kinds of treatment arranged in the order of their 
value would, therefore, stand as follows: 

(1) Bordeaux mixture (1-to-11 formula) and Paris green, five 
times. 

(2) Bordeaux mixture (1-to-7 formula) and Paris green, five 
times. 

(3) Bordeaux mixture (1-to-7 formula) and Paris green, four 
times. 

(4) Bordeaux mixture (1-to-7 formula) alone, five times. 

(5) Paris green in lime water, once; “ Lion Brand” Bordeaux 
mixture and Paris green, four times. 

(6) Paris green in lime water, five times. 

(7) Fungiroid and Paris green dry, five times. 

Comments on the results —We can see no reason why 1-to-il 
sordeaux should give better results than 1-to-7 Bordeaux. It 
was expected that the position of these two treatments would be 
reversed. It should be borne in mind, however, that the fight 
was chiefly against insects and, consequently, the value of the 
Bordeaux mixture lay, for the most part, in its adhesive prop- 
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erty which caused it to hold the Paris green on the leaves. The 
1-to-11 Bordeaux adheres just as well, but no better, than 1-to-7 
Bordeaux. The difference (2.25 bushels per acre) is so slight as 
to make them practically equal. Had late blight been prevalent 
the results might have been different. In a season when pota- 
toes blighted badly, Prof. L. R. Jones* of the Vermont Station 
found strong Bordeaux decidedly preferable to weak Bordeaux, 
but he did not use the same formule used in this experiment. 

It was found wholly impracticable to get along with three ap- 
plications of Bordeaux mixture. If any one of the first three 
treatments had been postponed the plants would certainly have 
been seriously injured by Colorado potato-beetles. And it would 
not have been prudent to omit the fourth treatment which was 
made July 24, because the plants would then have been unpro- 
tected against late blight which was liable to appear any time 
after July 15. 

With Paris green, 1-to-7 Bordeaux mixture produced 193 bushels 
per acre more than the same mixture without Paris green. This 
shows that Bordeaux mixture falls far short of furnishing eom- 
plete protection against insects. Paris green must be used with 
‘it. It is to be noted, however, that Bordeaux mixture alone gave 
better results than Paris green ,in lime water, Fungiroid and 
Paris green applied dry, or the “ Lion Brand” Bordeaux mixture 
and Paris green; and this, too, when insects were the chief ene- 
mies. Bordeaux mixture certainly has considerable value as a 
repellent of insects. 

The “ Lion Brand ” Bordeaux mixture with Paris green was a 
failure, giving but 3} bushels per acre more than Paris green in 
water. The experiment does not prove that it may not have 
some value as a fungicide, because very little fungus was en- 
eountered in the experiment; but the experiment does prove that 
as a spraying mixture for potatoes it is decidedly inferior to ordi- 
nary. Bordeaux mixture. It lacks the adhesive property of Bor- 
deaux mixture. 

Fungiroid with Paris green made an even worse showing. The 
rows treated with Fungiroid and Paris green yielded 6.25 bushels 


*Vt. Agri. Exp. Sta. Ninth Ann. Report, 1895, p. 97. 
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per acre less than the rows treated with Paris green in lime water. 
There being but little fungus, this difference represents the differ- 
ence between applying Paris green dry and applying it in lime 
water. The Fungiroid and Paris green were applied according to 
directions on the can, namely, at the rate of two pounds per acre, ~ 
applied on dry foliage with a Leggett powder-gun, and when there 
was but little wind. Although this experiment furnishes no in- 
formation as to the fungicidal value of Fungiroid we do not hesi- 
tate to state that, in our opinion, the value of Fungiroid is so 
small as compared with liquid Bordeaux mixture that it has no 
claim to consideration from potato growers. Our opinion is 
based: (1) On the fact that Fungiroid lacks the adhesive prop- 
erty of Bordeaux mixture; (2) on the results of experiments at 
other experiment stations in which the merits of Fungiroid and 
Bordeaux mixture have been compared; (3) on the opinions of 
eminent authorities on plant diseases. Prof. L. R. Jones, botanist 
of the Vermont Experiment Station, experimented with Fungi- 
roid and other forms of dry Bordeaux mixture on potatoes for 
two seasons. From the results of these experiments he draws 
the following conclusion:* ‘“‘ When these powders were applied 
dry, even in the most liberal amounts, they gave so little protec- 
tion that their substitution for the ordinary or wet mixture is not 
to be recommended under any circumstances.” In an experiment 
made by Mr. H. P. Gould; at the Maine Experiment Station, 
Fungiroid applied to potatoes increased the yield 10 per cent, 
while wet Bordeaux mixture increased the yield 31 2-3 per cent 
under parallel conditions. Prof. Galloway,t Chief of the Division 
of Vegetable Physiology and Pathology, United States Depart- 
ment of Agriculture, considers powder fungicides as a class much 
inferior to liquid fungicides. 

The small yield on all parts of the experiment field was due to 
poor cultivation. The experiment furnishes a striking’ example 
of the fact that spraying cannot be made to take the place of 
cultivation. 


* Loc. cit., p. 98. 
¢+Me. Agrl. Exp. Sta. Bul. No. 28. 
tRural New Yorker, Vol. LV, Aug. 8, 1896, p. 528. 
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ONE HUNDRED GALLONS OF BORDEAUX MIXTURE PER 
ACRE VS. FIFTY GALLONS PER ACRE. 


The following experiment was conducted on the farm of Mr. 
H. L. Hallock, near Jamesport, N. Y.: 

Seven rows, 636 feet in length, were planted with potatoes of 
the variety White Elephant. Considerable care was taken tu 
apply the fertilizer uniformly over the seven rows and to cut the 
seed potatoes in such a way as to leave two eyes to each piece. 
They were planted with ,a potato-planter. This was on land 
which had grown corn the previous season. 

During the season they were sprayed five times with Bordeaux 
mixture, Paris green being added in the first two sprayings. The 
dates of spraying were June 9, June 22, July 8, July 22 and 
August 6. The Bordeaux mixture was applied with a Hudson 
Special Bordeaux Sprayer, a cut of which may be seen in Fig. 
11. This sprayer is arranged to spray four rows at a time with 
two nozzles to each row, so that in going across the field and back 
again eight rows are sprayed. But instead of spraying eight 
rows we sprayed only seven and were thus enabled to double 
spray the center row; in other words, the center row received at 
each spraying exactly twice as much Bordeaux mixture as each 
of the other six rows. Since the sprayer applies Bordeaux mix- 
ture at the rate of about 50 gallons per acrc, the six single 
sprayed rows received Bordeaux mixture at the rate of 50 gal- 
lons per acre and the double sprayed row or center row at the 
rate of 100 gallons per acre. 

At digging time the tubers on the center row were weighed by 
themselves. The tubers on the other six rows were also weighed. 


The double sprayed row yielded 43803 lbs. mechantable tubers, 
35 Ibs. culls. 

The six single-sprayed rows averaged 3904 lbs. merchantable 
tubers, 522 Ibs. culls per row. 

Difference in yield of merchantable tubers, 40 Ibs. per row or 15 
bu. 13 Ibs. per acre. 
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The experiment was repeated on seven other rows of potatoes 
536 feet long, planted on clover sod. The treatment was the 
same and the result was as follows: 


The double-sprayed row yielded 4633 lbs. merchantable tubers, 
22 Ibs. culls. 

The six single-sprayed rows averaged 403;3 Ibs. merchant- 
able tubers, 21 ‘Ibs. culls per row. 

Difference in yield of merchantable tubers, 59% lbs. per row or- 
27 bu. per acre. 


To recapitulate, potatoes sprayed five times with Bordeaux mix- 
ture at the rate of 100 gallonsperacre outyielded potatoes sprayed 
at the rate of 50 gallons per acre. The amount of the difference 
was in one case 15 bu. 138 Ibs. of merchantable tubers per acre, 
and in another case, 27 bu. of merchantable tubers per acre. 

As in the experiments at East Williston, the fight here was 
chiefly against flea-beetles and Colorado potato-beetles. There 
was very little disease of any kind to contend with. 

The result of this experiment confirms us in a previously 
formed opinion based upon general observation, namely, that 
heavy applications of Bordeaux mixture give much better results 
than light applications, and that it will pay to use at least three 
nozzles per row in the last two sprayings. 


A TEST OF THE HUDSON SPECIAL BORDEAUX 
SPRAYER. 


Quite recently Long Island potato growers have begun to take 
considerable interest in the spraying of potatoes, and one of the 
greatest obstacles to progress in the practice of spraying is the 
difficulty of obtaining suitable machinery for applying the Bor- 
deaux mixture. For gardens and small fields of from one to two 
acres the knapsack sprayer answers very well; but for the large 
fields of those farmers who make potatoes their chief farm crop, 
the knapsack is too tedious. In our opinion the most economical 
method of spraying these large fields is by means of a home-made 
outfit similar to the one shown in Plate XIV. There are, however, 
many farmers who object to the labor required to operate such an 
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eutfit. They desire a sprayer so arranged that all of the work is 
done by horse power. Sprayers of this description are necessarily 
somewhat complex and consequently expensive. Several different 
kinds have been placed upon the market, but they have been so 
defective in various ways that farmers have become suspicious of 
this class of sprayers. The perfect power sprayer for potatoes 
has not yet appeared. 

In the spring of 1896, the Riverhead Agricultural Works, 
Riverhead, N. Y., put out a new Hudson Special Bordeaux 
Sprayer. This machine having certain new, and, apparently, 
desirable features, and being manufactured and sold by a firm 
located in the potato growing section of Long Island, it seemed 
necessary for us to test it so that we might be able to answer cor- 
rectly the inquiries which are certain to arise concerning it. 

We used it throughout the season of 1896 for spraying about 
seven acres of potatoes near Jamesport, Long Island, and found it 
quite satisfactory. One of the strong points of the sprayer is the 
manner in which the nozzles are arranged. There are two noz- 
zles to each row, and they can be readily adjusted to suit the size 
of the plants. We are thoroughly convinced tbat one nozzle per 
row is entirely insufficient, except, perhaps, for the first spraying. 

We experienced very little difficulty from clogging of the noz- 
zles. The Bordeaux mixture is drawn from the bottom of the 
barrel and this is generally considered an objectionable feature, 
since there is more liability of the nozzles clogging than there is 
when the escape tube leaves the barrel from the top. But in the 
Hudson sprayer the agitation of the liquid is so thorough that 
this difficulty is overcome, provided a reasonable amount of care 
is used in straining the Bordeaux mixture and in rinsing out the 
barrel. The ease with which the barrel can be filled is another 
good feature of the machine. 

This sprayer should give excellent satisfaction, if in operating 
it the following rules are heeded: 

(1) The Bordeaux mixture must be thoroughly strained.— The 
strainer furnished with the sprayer is entirely sufficient. Every- 
thing that goes into the barrel should be passed through this 
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strainer. There need be no difficulty in getting Bordeaux mix- 
ture through the strainer if the Bordeaux is properly made. 
First of all, see that the barrel in which the Bordeaux is to be 
mixed is free from sticks and dirt — rinse it well. Always strain 
the lime water and if there is dirt in the water, strain it algo. 
With proper management this straining process need not con- 
sume much time and in the end there will be a great saving of 
time. Avoid a great excess of lime in the Bordeaux. 

(2) At the close of each day’s work pass a small quantity of clean 
water through the nozzles and rinse the barrel.—This should always 
be done but is most important when Paris green is used with the 
Bordeaux mixture. 


DIRECTIONS FOR SPRAYING POTATOES ON LONG 
; ISLAND. 


Spray every season. Begin when the plants are from six to 
eight inches high and spray once every two weeks as long as the 
plants continue green. If heavy rains occur it may be necessary 
to spray somewhat oftener, particularly in seasons when late 
blight is prevalent. Use Bordeaux mixture of the 1-to-8 formula; 
that is, use one pound of copper sulphate for every eight gallons 
of Bordeaux mixture. When Colorado potato-beetles or flea- 
beetles are abundant add Paris green to the Bordeaux mixture 
at the rate of three-fourths of a pound of Paris green to 50 gal- 
lons of Bordeaux mixture. Spray thoroughly. Ifa sprayer with 
stationary nozzles is used there should be two nozzles per row in 
the first three spraying and three nozzles per row in all subse- 
quent sprayings. It is, however, sometimes difficult to arrange 
the nozzles so that three per row can be used with advantage. 
In such cases it may be advisable to use, instead, two nozzles per 
row and go over the plants twice in opposite directions. By all 
means, spray thoroughly in the latter part of the season. 

This treatment can be depended upon to prevent early blight 
and late blight or rot, keep off Colorado potato-beetles and con- 
siderably reduce the amount of damage done by flea-beetles. 


PLATE XV.—YOUNG SWEET CORN PLANT AFFECTED WITH BACTERIAL DISEASE. ABOU’ 
THREE-FOURTHS NATURAL SIZE. 


Ill, A BACTERIAL DISEASE OF SWEET CORN.* 


F, C. STEWART. 


SUMMARY. 

In the market gardens of Long Island, early varieties of sweet 
corn are much subject to a wilt disease in which the fibro-vascular 
bundles of the plant are gorged with multitudes of short, yellow 
bacilli. The disease is certainly different from Burrill’s corn 
disease and is one which has not heretofore been reported. The 
yellow bacillus found in the fibro-vascular bundles is undoubtedly 
the cause of the disease and brings about the death of the plant 
by cutting off the supply of water. It has been artificially culti- 
vated on various culture media and its behavior recorded. The 
disease seems to be confined to sweet corn and is most destruc- 
tive to early varieties. Field corn and pop corn are entirely 
exempt. Outside of Long Island it is positively known to occur 
only in Iowa, but, probably, careful search will show that it is 
widely spread. It is disseminated chiefly by means of the germs 
which cling to the seed, but also by manure, implements and 
washing of the soil. As for remedial measures, the principal 
things to be observed are: (1) Care in the selection of seed and 
(2) the planting of resistant varieties. Lime and sulphur, applied 
to the soil have been tried and proven unsuccessful. 


INTRODUCTION. 


During the past three years the writer has had under observa- 
tion a bacterial wilt disease which has done considerable damage 
to sweet corn in the market-gardens of Long Island. The dis- 
ease was originally discovered at Queens, N. Y., on a very early, 
dwarf variety of sweet corn named Manhattan. It has since been 
found affecting many different varieties and in all parts of Long 


*Reprint of Bulletin No. 130. 
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Island. Certain varieties have been much more severely attacked 
than have others, but the disease has been widespread on Long 
Island and, in several instances, destructive, particularly in the 
season of 1897. Occasionally, an entire crop has been ruined and 
losses of from 20 to 40 per cent have been frequent; but in the 
majority of cases the loss has been so slight as to pass unnoticed 
by the farmer, although one familiar with the disease could 
readily detect it in almost any field of early sweet corn on Long 
Island during the past season. 

Although we had here to deal with a disease of considerable 
economic importance, it soon became evident that it is an unde- 
scribed disease caused by a species of bacterium which is prob- 
ably unknown to science. Previous to the discovery of this dis- 
ease, the only known bacterial disease of corn (Zea mays) was one 
described by Burrill* in 1889. Burrill’s disease affects field corn 
and differs so widely from the disease under consideration that 
there is no doubt that the two are entirely distinct. 


SYMPTOMS OF THE DISEASE. 


Some bacterial diseases of plants are very difficult to diagnose. 
They have no characters by which they can be readily identified 
without the aid of a compound microscope, and for some diseases © 
the revelations of the microscope must be supplemented by infor- 
mation obtained from the study of cultures. Fortunately, this 
disease of sweet corn has some distinguishing characters by 
which it can be identified with certainty and without the aid of a 
microscope. 

The affected plants wilt and dry up without any apparent 
cause. This may occur at any stage of growth but it is most 
likely to occur about the time of flowering. The past season it 
was observed to be very prevalent as early as June 12, among 
plants which were from eight to ten inches in height. The leaves 
wilt and then gradually wither. The time which elapses between 
the first appearance of the disease and the death of the plant 
varies greatly. In some cases it may be no more than four days, 
while in others it may occupy a month. Sometimes an affected 


* Burrill, T. J. A Bacterial Disease of Corn. Ill. Agl. Exp. Sta. Bul. No. 6. 
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plant will completely recover, or it may recover for a time and 
succumb to the disease later. Occasionally, all of the leaves of a 
plant will wilt simultaneously (this is most likely to happen with 
small plants), but more often they die one after another so that 
wholly dry leaves and green leaves may be seen on the same 
plant. There is no abnormal coloration —it is simply a drying 
up of the tissues. There is nothing abnormal about the roots and 
the subterranean portion of the stem appears sound and normal 
except in the case of plants which have been dead for some time. 
Such plants may show black decay spots on the subterranean 
stem; but decay does not set in until the whole plant is dead and 
even then progresses slowly. The fact that the whole interior of 
the lower end of the stem is brown signifies nothing. This 
browning is found in healthy plants as well as in the diseased 
ones. . 

The most distinctive character of the disease is revealed when 
the stem is cut lengthwise. The fibro-vascular bundles appear as 
yellow streaks in the white parenchyma; but in the stems of 
plants which have been dead for some time some of the bundles 
may be black instead of yellow. If the stem is cut crosswise and 
the cut surface exposed to the air for about five minutes,a yellow, 
viscid substance exudes in drops from the ends of the vessels. 
This yellow substance in the fibro-vascular bundles is composed 
of bacteria. It is an invariable accompaniment of the disease and 
in plants which have died from the disease it will be sufticiently 
abundant to be seen easily with the naked eye. Thus we have 
in this yellow substance a character by which the disease may be 
readily identified. It should be stated, however, that in very 
young plants the yellow substance is detected less easily than in 
large ones with well-developed vascular systems; and, also, that 
the microscope will show its presence in the vessels of the plants 
before it can be detected with the naked eye and before there is 
any outward manifestation of the disease except in the dwarfed 
condition of the plants. ; 

Fields of sweet corn affected with the disease are very uneven, 
particularly at the time when the ears are forming. Plants in 
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various stages of the disease are intermingled with apparently 
healthy plants of different sizes. It is a common thing to find 
diseased plants in the same hill with healthy ones which may 
continue in good health to the end of the season. There are no 
indications that the disease is communicated from one plant to 
another. It does not spread from an initial center, but is scat- 
tered all through the field. Usually, the small plants are the first 
to succumb to the disease, which fact suggests that the disease 
may be the cause of their slow growth. This suspicion was con- 
firmed by microscopic examination. Plants green and apparently 
healthy, except for their small size, were found to contain a con- 
siderable quantity of the bacterium in their vessels, while in the 
larger, more vigorous plants the bacterium could not be found. 
However, in wet weather the bacterium may sometimes be found 
in quite vigorous plants. This feature of the disease will be dis- 
cussed more fully on a subsequent page. 

The bacterium invades the vessels of all parts of the plate 
including the roots. Plants which did not succumb to the dis- 
ease until after the ears had commenced to form were examined 
after they were dead but before they were completely dry, and 
the bacterium was found in abundance in the vessels of all parts 
of the stem clear up to the tassel and in the ear, where it oozed 
out onto the kernels and the inner husks. The ears showed no 
tendency to rot. 


BACTERIA THE CAUSE OF THE DISEASE. 


Since affected plants behave very much like plants suffering 
from lack of moisture, except that there is little or no “ rolling ” 
of the leaves, careless observers are liable to think that dry 
weather is the cause of the trouble. This theory is at once 
rendered untenable by the fact that plants die from the disease 
in wet weather as well as in dry weather. Some have attributed 
the trouble to the fertilizer used, but one does not have far to 
seek to remove suspicion from the fertilizer. It is also easily 
demonstrated that insects are not responsible for it. Various 
‘species of fungi may be found on the roots of dead plants but no 
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species is constantly associated with the disease and fungous 
hyphe are to be found on the interior of the stem only in decayed 
specimens. <A pink Fusarium grows in great profusion on the 
sheathing bases of the leaves and Hpicoccum neglectum Desm. is 
common on the dead leaves, but both of these fungi are sapro- 
phytes and do not appear until the leaves are dead. 

The yellow mass of bacteria in the vascular system becomes 
an object of suspicion as soon as it is observed. ‘These bacteria 
make their appearance before the plant commences to wilt and 
by the time the plant is wholly dead the vessels are gorged with 
them. If the bacteria have nothing to do with the disease how 
can their presence be explained? Russell* has shown that “ nor- 
mally, the healthy plant, with intact outer membranes, is free 
from bacteria within its tissues.” Concerning the possibility of 
saprophytic bacteria gaining access to healthy plant tissue 
through the medium of wounds, the same author reports experi- 
ments; in which it was shown that, although certain saprohytie 
species are capable of spreading through healthy tissue, they do 
not penetrate to any great distance nor multiply rapidly. There- 
fore, on account of the immense numbers of the corn bacterium 
which may be found throughout the vascular system of every 
affected plant, even in the early stages of the disease, and its 
scarcity in the tissues of vigorous, healthy plants, coupled with 
the fact of the absence of any other sufficient cause, it is safe 
to assume that the yellow bacterium is the cause of the trouble. 
Conclusive proof of this, however, is to be obtained only from 
inoculation experiments. 


ISOLATION OF THE GERM. 


Pure cultures of the germ are easily obtained. It grows read- 
ily, at a temperature of from 21° to 28°C., on neutral beef agar, 
neutral potato agar or neutral gelatin. By carefully splitting 
open the stem of a freshly wilted plant and touching a sterilized 
platinum needle to one of the bacteria-laden vessels it is quite 


*Russell, H. L. Bacteria in Their Relation to Vegetable Tissue. A dissertation pre- 
sented to the Board of University Studies of the Johns Hopkins University for the 
degree of Doctor of Philosophy. Friedenwald Company, Baltimore, 1892, pp. 3-6. 

yj Non-Parasitic Bacteria in Vegetable Tissue. Bot. Gazette, Vol. XVIII, pp. 93-96. 
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easy to obtain a Petri-dish culture which is almost entirely free 
from foreign germs. This can be done with small plants but it 
is more easily accomplished if the plants are large and have well- 
developed stems. Unless there is an undue amount of moisture 
on the surface of the medium the colonies show no tendency te 
spread and run together. 


INOCULATION EXPERIMENTS. 


Attempts to inoculate field-grown plants of sweet corn have 
been unsatisfactory because it has been practicably impossible 
to obtain plants which were known to be free from the disease. 
Susceptible varieties have been quite generally affected, and since 
the disease is one which acts slowly it is not possible to get 
results of much value from inoculation experiments made upon 
plants among which the disease previously existed, even to a 
slight extent. Only one of the field experiments is worth report- 
ing in detail. It is as follows: In 1896 thirteen hills of Man- 
hattan sweet corn were planted in one row. In each of the first 
seven hills there was placed, at time of planting, a handful of 
dirt taken from soil in which the disease was prevalent the pre- 
ceding season. The remaining six hills were left untreated for 
comparison. When the plants were a few inches high they were 
thinned to four ina hill. A few of the plants in the inoculated 
hills began to wither before they were a foot high and from this 
time on they withered one by one, until on July 20th, when the 
kernels were “in the milk,” all of the inoculated plants except 
two were either dead or dying. At this date, not a single plant 
in any of the uninoculated hills showed any symptoms of the 
disease; but later in the season several of the plants became 
affected. How they came to be affected is not known. While 
this experiment was not wholly satisfactory the results tend to 
show that the disease is communicable. 

Several attempts were made to inoculate sweet corn by pune- 
turing the stem near the ground and inserting a small quantity 
of the diseased tissue of an affected plant. In some of the large 
varieties the inoculated plants remained healthy to the end of 
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the season. Inthe smaller varieties the disease usually appeared 
in from two to four weeks after inoculation, but the uninoculated 
plants used as a check, likewise, invariably became affected to 
a considerable extent so that no trustworty information could 
be obtained from such experiments. 

Finally it became evident that the plants must be grown in 
pots of sterilized soil if the inoculation experiments were to 
furnish results of any value. A quantity of soil was thoroughly 
sterilized in steam sterilizers and placed in large pots. On July 
8 Early Cory sweet corn (grown in Iowa) was planted in the pots 
and inoculation experiments with pure cultures of the yellow 
germ were started. The pots were allowed to remain uncovered; 
otherwise, all precautions were taken to prevent contamination. 
Nevertheless, an undoubted case of the disease was found in one 
of the check pots on August 3d, and later several others were 
found. This meant that diseased seed had been used and the 
experiment was worthless except to prove that infection may be 
brought about by the germs which cling to the seed. 

Three unsuccessful attempts were made to produce the disease 
in yellow dent field-corn by inoculation. On August 20th, 1895, 
ten plants of yellow dent corn (variety unknown) were inoculated 
by puncturing the stem at the surface of the soil with a sterilized 
scalpel and then inserting into the puncture a small quantity of 
the yellow substance taken directly from the interior of the stem 
of a diseased sweet corn plant. These plants were under obser- 
vation until frost (about October 7th) but none of them showed 
any symptoms of the disease. On July 12, 1897, twenty plants 
of yellow dent corn, variety Golden Dent, were inoculated in the 
same manner as in the experiment of 1895. None of these plants 
developed outward symptoms of the disease, but a month after 
inoculation it was found that in several of the plants the yellow 
bacillus had ascended a few of the fibro-vascular bundles where 
it was visible to the naked eye as far as the third node above the 
point of inoculation. It was noticeable, however, that it occurred 
only in bundles which had been ruptured by the needle used in 
inoculation. In1897 a 50-foot row of the same Golden Dent corn 
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was inoculated by placing in the drill, at the time of planting, a 
liberal quantity of soil in which diseased plants had grown the 
preceding season. Not a single plant developed the disease. 

Pcp corn, also, has resisted all attempts at inoculation. In 
1897 a 50-foot row of pop corn, variety Maple Dale, was inocu- 
lated by putting diseased soil in the drill at time of planting. 
None of the plants became diseased. On July 8, 1897, twenty 
plants of the same variety of pop corn were inoculated by punc- 
turing the stem and inserting diseased tissue into the wound as 
in the experiments with sweet corn and field corn. None of the 
plants became diseased, but as in the case of field corn the germ 
could be seen in some of the bundles up to the third node. 

Oats inoculated by means of diseased soil, and teosinte 
(Huchlona lWwxurians), inoculated both by puncture and diseased 
soil gave negative results. : 


DESCRIPTION OF THE GERM. 


Morphology.—A _ short bacillus with rounded ends; usually oc- 
curring in pairs with a plain constriction between the members. 
A pair varies in length from 2.5 microns to 3.3 microns, and in 
width or diameter from .65 micron to .85 micron. (See Plate 
XVI, fig. 1.) No spores have been observed, but since an ex- 
tended examination of old cultures has not been made it can not 
be stated with certainty that spores are not formed. The organ- 
ism is plainly motile but not actively so. 

Growth on agar.—The organism grows readily on neutral agar 
of the following composition: Finely chopped beef, 500 grams; 
Witte’s peptonum siccum, 5 grams; agar, 15 grams; water, 1 
liter; made neutral with sodium carbonate. In Petri-dish cul- 
tures on this medium the colonies become plainly visible within 
forty-eight hours at a temperature of 22° to 25° C. The buried 
colonies soon become spindle-shaped, while the surface colonies 
are circular and with nearly smooth outline. From the very 
start the colonies have a light yellow color which deepens to light 
orange-yellow in the course of about a week. The surface colon- 
ies are smooth and shining and show no tendency to spread 


PLATE XVI. Fic. 1.—VARIOUS FORMS OF THE SWEET CORN BACILLUS 
GROWN ON POTATO AGAR; d@ AND b ARE TYPICAL FORMS. MAGNIFICA- 
TION, 1,875 DIAMETERS. 


PLATE XVI. FIG. 2.—PETRI-DISH CULTURE OF THE SWEET CORN BACILLUS 
SHOWING EFFECT OF EXPOSURE TO SUNLIGHT. 
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widely over the surface of the agar. In streak cultures there is 
considerable growth at the end of twenty-four hours at the room 
temperature. This growth is at first dirty yellowish-white, but 
gradually changes to a deep yellow (a color expert pronounced it 
“raw sienna”). The margins of the growth are quite strongly 
lobulated, but well defined. The surface is at first smooth and 
shining, but as the water evaporates from the agar granulation 
takes place, commencing in the upper part of the tube. It does 
not grow down into the agar nor color the agar. No odor is pro- 
duced. In stab cultures there is considerable growth along the 
needle-track. The “nail-head” growth is thick, its margin is 
slightly irregular and of a deeper yellow than the interior. For 
a considerable length of time the surface is smooth but eventually 
it becomes granular as in streak cultures. 

The organism grows readily, also, on potato agar which is 
prepared by adding ten grams of agar to one liter of potato broth. 
The color and habit of growth are practically the same as on beef 
agar. 

Growth on gelatin—The gelatin used was the following com- 
composition: Beef, 500 grams; Witte’s peptonum siccum, 10 
grams; gelatin (Compte Fils 4 Madgebourg, first quality), 150 
grams; water, 1 liter; neutralized with sodium carbonate. On 
this medium, at the same temperature, the organism grows less 
rapidly than on agar. In streak cultures the growth is narrow, 
quite thick, smooth and shining on the surface and smooth along 
the margins. The color is a trifle lighter than on agar, and there 
is no granulation until the seventh or eighth week. There is no 
growth down into the agar. In stab culture the “nail-head ” 
growth is of small diameter, thick, smooth and shining, smooth 
around the margin and of orange-yellow color. Along the needle- 
track there is considerable of a dirty yellowish-white growth. 
The needle-track does not become funnel-shaped. There is no 
liquefaction of the gelatin. 

Growth on potato—On sterilized slanted potato cylinders the 
organism grows very rapidly. Potato seems to be its favorite 
culture medium. At a temperature of 26°C. there is a copious 
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growth in twenty-four hours. It spreads irregularly over the 
slanted surface, is smooth, and for three or four days has the 
same color as on agar, but at the end of a week it is slightly 
iridescent. In 48 hours the potato cylinder begins to turn brown 
and in a week it is decidedly brown. A yellowish-white precipi- 
tate forms in the water at the bottom of the tube. No gas bub- 
bles are formed. 

Growth in bouillon—It grows in bouillon, either neutral or 
made quite strongly acid with malic acid, but the growth is not 
conspicuous. In bouillon containing 500 grams beef and ten 
grams Witte’s peptonum siccum per liter it produces, in twenty- 
four hours, a slight cloudiness which increases very slowly. ‘At 
the end of three weeks some flocculent white precipitate is 
formed, the liquid is moderately ‘cloudy, and, if the tube has 
remained quiet for several days, the surface will be covered by 
a thin film bearing raised, yellow colonies of the size of a pin- 
head. 

Growth in peptone solution—The peptone solution of Dunham 
was used. The formula is as follows: Distilled water, 1 liter; 
peptone (Witte’s peptonum siccum in the present case), ten grams; 
sodium chloride, 5 grams. In twenty-four hours there is a slight 
turbidity which becomes quite pronounced at the end of a week. 
There is a small quantity of dirty-white precipitate in the bot- 
tom of the tube, but no membrane forms on the surface. With 
age, the precipitate becomes light yellow in color. 

Growth in milk.—Sterilized skimmed milk is changed very 
slowly by the germ. By the fourth week there is usually a thin 
layer (5 to 8 millimeters thick) of clear liquid in the upper part 
of the tube, while the remainder appears unaltered. 

Chemical reactions produced by its growth.—The pale rose color 
of peptone-rosolic-acid solution is slightly intensified, indicating 
the presence of a small amount of some alkali, but if this is the 
case the quantity produced is not.sufticient to overcome the 
slight acidity of the water in the bottoms of tubes containing 
sterilized potato cylinders. And the behavior of tubes of litmus 
milk inoculated with the germ indicate the production of acid 
rather than alkali. During the first three weeks the -color of 
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litmus milk becomes just a shade lighter blue, but during the 
following three weeks the blue color entirely disappears, leaving 
the milk very nearly the color of normal milk and with no pre- 
cipitation of the casein. The cause of this peculiar behavior of 
litmus milk is not known to the writer. 

Peptone-rosolic-acid solution is prepared by adding to 100 cubic 
centimeters of Dunham’s peptone solution (see formula pre- 
viously given), 4 cubic centimeters of the following solution: 
Rosolic acid, 0.56 grams; alcohol (80 per cent), 100 cubic centi- 
meters. 

The litmus milk was prepared as follows: One cubic centi- 
meter of a saturated aqueous solution of Trommsdorf’s litmus 
was put into a test-tube containing ten cubic centimeters of sweet 
skimmed milk and the whole sterilized. After sterilization the 
contents of the tube were of a pale blue color. It was tested 
with malic acid and potassium hydrate and found to react prop- 
erly. 

Growth on acid and alkaline media.—The organism appears to 
grow best on neutral or slightly acid media. A comparatively 
slight degree of alkalinity is sufficient to prevent growth wholly, 
but on the acid side there is a wider range. It grew very feebly 
on 10 ¢. c. of agar containing 0.05 c. c. of a saturated solution of 
sodium carbonate. However, on agar containing 0.02 c. c. of a 
saturated solution of sodium carbonate per 10 c. c. of agar it 
grew readily and with the same color and habit of growth as on 
neutral agar. In sterilization, the agar containing the larger 
amount of sodium carbonate browned slightly, The tests with 
acid media were made in bouillon acidified with malic acid. The 
germ grew readily in bouillon containing as much as 1c.cofa 
1 per cent solution of malic acid per 10 c. ¢. of neutral bouillon. 
When double this amount of malic acid was used no growth was 
obtained. 

Gas production—The organism does not produce gas by the 
fermentation of grape sugar, cane sugar or milk sugar. Tubes 
of neutral agar containing two per cent of these sugars were 
inoculated, thoroughly shaken and cooled quickly. Numerous 
small colonies of the germ developed throughout the medium but 
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in no case were any gas bubbles formed. In fermentation tubes 
containing two per cent of the above sugars in bouillon there 
was an abundant growth but no gas was formed. 

Need of oxygen.—The organism is a facultative anaerobe, grow- 
ing almost, if not quite, as readily in air which has been robbed 
of its oxygen by Buchner’s pyrogallic acid method as it does in 
normal air. The color, however, is a lighter shade of yellow. 

Temperature relations.—Under this head it can only be said that 
it grows vigorously at all temperatures between 21° and 30° C. 
The thermal death-point has not been determined. 

Behavior toward stains.—It takes the basic aniline stains read- 
ily, staining uniformly throughout. 

Relation to light.—It is not injuriously affected by diffused light 
but exposure for a few hours to direct sunlight kills it. Over the 
cover of an ordinary Petri-dish containing a culture of the or- 
ganism on potato agar, there was pasted a piece of black cloth 
which had at the center a’circular hole of 1.8 cm. in diameter. 
The Petri-dish was then placed in bright sunlight for three hours, 
after which it was incubated for 96 hours at a temperature of 
about 23° C. The yellow bacterial colonies came up thickly all 
over the agar except at the center, directly underneath the hole 
in the black cloth. Here there were just a few colonies, most of 
the germs* on this area having been killed byexposure to the sun. 

Plate XVI, fig. 2, is from a natural-size photograph of the cul- 
ture with the cover removed. It will be seen that the circular 
area over which the bacteria are killed has a diameter somewhat 
greater than that of the hole in the cloth. This is due to the fact 
that the rays of sunlight did not strike the cover at right angles. 


PATHOLOGICAL HISTOLOGY. 


As already stated, the organism occurs in the vascular system 
throughout the entire plant. It is never found in the parenchyma 
cells, but in the fibro-vascular bundles exclusively, and is there 
probably confined to the vessels. There is no disorganization or 
discolorationy of any of the tissues. 


*Prof. H. Marshall Ward has published a very interesting paper entitled, Action of 
Light on Bacteria, III. Philosophical Trans. of the Soc. of London. Vol. 185, Part II, 
pp. 961-986. 1894. On page 964 he makes some suggestions as to why (in experiments 
like the above) the germs on the exposed area are not all killed. 

+The blackening of the fibro-vascular bundles, a not uncommon occurrence, is not 
due to the action of the corn bacterium, 
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PLATE XVII.—PHOTOMICROGRAPH OF A LONGITUDINAL SECTION OF A DISs- 
EASED SWEET CORN STEM MOUNTED IN WATER, SHOWING THE BACTERIA 
SWARMING FROM THE END OF A FIBRO-VASCULAR BUNDLE. 
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PLATE XVIII.—PHOTOMICROGRAPH OF A CROSS-SECTION OF A DISEASED SWEET 
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While it is undoubtedly true that the germ robs its host of a 
great deal of nourishment, the death of the host-plant seems to. 
be due, chiefly, to the cutting off of the water supply. This view 
is supported by the fact that in dry weather plants growing in 
moist situations suffer less from the disease than plants growing 
in drier situations; and while plants may die from the disease 
in wet weather it is most virulent in dry weather. If plants are 
examined in periods of wet weather it will be found that the 
amount of the yellow substance which they may contain in their 
vessels without showing outward symptoms of the disease is. 
much greater than it isin dry weather. Ordinarily, it is not easy 
to detect the germ in plants which show no outward symptoms, 
either by wilted leaves or dwarfed size; but in very wet weather 
plants seemingly in perfect health will be found to contain a 
considerable quantity of the germ. It is interesting to observe 
the effect of alternating periods of wet and dry weather. ‘For 
about one month preceding July 12, 1897, it was very dry on 
Long Island — so dry that in the latter part of the period some 
crops suffered severely. During this time the corn disease was 
very destructive. Then came about three weeks of rainy weather 
followed by a short period of dry weather. Many plants which 
were partially dead revived during the rainy season and prom- 
ised to outgrow the disease, but as soon as the rains ceased they 
suddenly collapsed. 

The vessels, which constitute the chief avenue for the ascent of 
water, are so thoroughly plugged with millions upon millions of 
bacteria that it is indeed no wonder that the plant dies from lack 
of water. A good idea of the immense numbers of bacteria 
which throng the vessels may be obtained by examining Plate 
XVII, which is a photomicrograph of a longitudinal section of a 
diseased corn stem. The bacteria swarm out of the ends of the 
vessels like smoke out of a chimney. In cross-section (See Plate 
XVIII), they ooze out in such numbers as to obscure the structure 
of the fibro-vascular bundles. 

The germ seems to have no power to pass through the walls of 
the parenchyma cells. This was especially noticeable in field 
corn and pop corn plants artificially inoculated by puncture. The 
germ was to be found only in the bundles which had been rup- 
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tured. It was unable to gain access to the vessels of unruptured 
bundles because of its inability to pass through the intervening 
parenchyma. 


IDENTITY OF THE GERM. 


It is by no means certain that this germ has not been pre- 
viously described and named. Systematic bacteriology is, at 
present, in such a state of confusion that, even with access to all 
of the literature, one can scarcely avoid frequently falling into 
error. The writer, unfortunately, has had access to only a small 
part of the systematic literature and, therefore, it would be mani- 
festly injudicious for him to give the organism a name which 
may, perhaps, only serve to burden the synonymy. Hereafter it 
will be referred to simply as the sweet corn bacillus. It is hoped 
that the foregoing description is sufficient for the complete iden- 
tification of the organism, so that one having the necessary 
facilities may find no difficulty in referring it to its proper species 
if it has already been described. 

While it is possible that the organism has been previously de- 
scribed, its habit of producing disease in sweet corn has surely 
not been reported heretofore. Burrill’s corn germ, Bacillus 
cloace* Jordan, the only other bacterium described as producing 
disease in Zea mays, is undoubtedly different. It attacks field 
corn while the sweet corn bacillus attacks only sweet corn; plants 
attacked by the sweet corn bacillus do not turn yellow and there 
is no moist rot of the ears; the sweet corn bacillus is conspicuous 
in the fibro-vascular bundles and exudes in yellow, viscid drops 
from the cut ends of stems, while neither is true of Burrill’s 
germ; on agar, the sweet corn bacillus is yellow, while Burrill’s 
germ on this medium is grayish. There are still other points of 
difference but those mentioned are sufficient to show that the 
two organisms belong to different species. 


*It appears that Burrill never gave his corn germ a name and yet Ludwig (Lehrbuch 
der niederen Kryptogamen, p. 95) calls it Bacillus secales (Burrill), and Russell (Bac- 
teria in their Relation to Vegetable Tissue, p. 36) uses the name Bacillus zew Burrill. 
The studies of Dr. Theobald Smith (The Wilder Quarter-Century Book, 1893, p. 214) 
and of Dr. V. A. Moore (Agricultural Science, VIII, pp. 368-385) have shown that it is 
identical with Bacillus cloace Jordan (Report Mass. State Board of Health; Water 
Supply and Sewerage, Part II, 1890, p. 836) which is probably the proper name to 
apply to it. 4 
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DISSEMINATION OF THE GERM. 

The chief method of dissemination of the germ is, probably, by 
diseased seed. That seed from diseased plants may contain the 
germs, usually in great number, is certain, and we have proven 
by experiment that some, at least, of these germs retain their 
vitality long enough to infect the plants of the new crop. Plants 
of the variety Early Cory were grown in pots of sterilized earth 
which were watered, when the rain-fall was insufficient, with 
sterilized water. Every precaution, except that the pots were not 
covered, was taken to prevent contamination and yet several of 
the plants developed the disease. In this case, the infection must 
have been brought about by germs which clung to the seed. As 
an item of contradictory evidence, it should be mentioned that a 
pure culture of the germ on potato agar was found to be dead at 
the end of eleven months. 

Another common way in which the germ is disseminated is in 
the use of stable manure made by animals which have been fed 
on the diseased corn stalks. It may also be disseminated by 
means of the implements used in cultivation and by the washing 
of the soil during heavy rains. 


GEOGRAPHICAL DISTRIBUTION. 

The disease occurs in abundance throughout Long Island. 
The only other locality in which it is positively known to occur 
is in Iowa, and the proof of its existence there is based upon the 
experiment above mentioned, in which Iowa-grown seed planted 
in pots of sterilized earth produced plants which developed the 
disease. A wilt disease of early sweet corn has been reported to 
us from Madison, N. J., but no specimens were sent. In view of 
the fact that the disease may be disseminated by means of the 
seed, it is impossible to believe that it is confined to Long Island. 
In all probability it is widespread. 


REMEDIES. 
Since the cause of the disease is entirely within the tissues and 
probably gains entrance through the subterranean parts of the 
plant, the application of fungicides to the parts above ground 
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must be absolutely without avail. In the application of fungi- 
cides to the soil there is a possibility of success but it can 
scarcely be said that this line of treatment is a promising one. 
Soil treatment for the fungous and bacterial diseases of plants 
has been successful in only a few instances. Lime is known to 
be a remedy for the club-foot disease of cabbage and the experi- 
ments of Thaxter* indicate that sulphur applied to the soil is a 
preventive of onion smut; but neither of these substances seems 
to have any beneficial effect on the sweet corn disease. Two rows 
of sweet corn (one row of Manhattan and one row of Early Cory) 
fifty feet in length were treated with air-slaked lime by scatter- 
ing the lime, at the rate of 900 pounds per acre, in the drills with 
the seed. Two other rows of sweet corn (same varieties) were 
treated in the same manner with flowers of sulphur applied at 
the rate of 300 pounds per acre. Every plant in the four rows 
died from the disease, in most cases without forming ears. In 
the case of the lime it may be that better results would have been 
obtained if the lime had been applied to the soil several months 
before planting.+ 

The planting of non-susceptible varieties, as far as practicable, 
is, of course, to be recommended. There are marked differences 
of susceptibility among varieties, and this fact can often be 
turned to good advantage. In case it is necessary to plant sus- 
ceptible varieties it may be found advantageous to soak the seed 
before planting in some germicide; for example, a weak solution 
of corrosive sublimate. However, treatment of the seeds with 
chemicals must be made with caution as there is danger of injur- 
ing the germination. The ears of diseased plants should never 
be used for seed. 
” *Thaxter, R. Conn. Agl. Exp. Sta. Ann. Rept., 1889, pp. 146-152. 

+If air-slaked lime is applied the fall before the spring in which the cabbages are set 
it prevents the club-foot to a great extent, but if applied at the time of setting it has 
but little effect. A notable example of this was observed at Woodbury, N. Y., the 
present season. A large seed-bed for cabbage and cauliflower was given a heavy appli- 


cation of air-slaked lime just before the seeds were sown. Nearly all the plants became 
affected with club-foot. 


IV. EXPERIMENTS AND OBSERVATIONS ON 
SOME DISEASES OF PLANTS.* 


KF. C. STEWART. 


SUMMARY. 

I. The popular opinion that green manuring with rye will pre- 
vent potato scab has been found, by experiment, to be without 
foundation in fact. Of the six plats employed in the experiment 
three were green manured with rye, while the remaining three 
(alternating with the rye plats) were used as checks. On all six 
plats the tubers were badly scabbed, the rye plats being even 
worse than the check plats. 

II. An attempt to communicate the potato stem-blight by 
means of diseased “seed” failed. Unsuccessful attempts were 
made, also, to inoculate tomatoes, peppers, egg-plants, petunias 
and Chinese lantern plants by placing pieces of diseased tubers 
about their roots. The conclusion is that the disease is purely 
physiological and that there is.no danger of spreading it by plant- 
ing diseased tubers. 

III. It has been shown by experiment that common salt solu- 
tion applied to the foliage of carnations or to the soil in which 
they are grown will neither prevent rust nor give the plants a 
more vigorous growth. 

IV. On Long Island it is unnecessary to commence spraying 
cucumbers (no matter what the date of planting) until the middle 
of July. In an experiment at Floral Park spraying increased 
the yield of early cucumbers at the rate of 30,450 fruits per acre. 

Downy mildew is easier to control by spraying than is anthrac- 
nose. 


*Reprint of Bulletin No. 138. 
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On Long Island downy mildew appeared earlier and was more 
destructive in 1896 than in 1897, although the rainfall for July 
and August was much heavier in the latter season. The high 
temperature of August 1-15, 1896, was probably responsible for 
the virulence of the disease in that year. 

In an experiment at Woodbury an acre of late cucumbers which 
were sprayed eight times with Bordeaux mixture yielded 101,960 
“pickles.” The average yield of unsprayed cucumbers in this 
section was probably less than 20,000 per acre. 

Plasmopara cubensis has been found on Cucumis moschata 
(winter crook-neck squash), which is a new host for this fungus. 


I. PLOWING UNDER GREEN RYE TO PREVENT POTATO 
SCAB. 

There appears to be a quite widespread notion among farmers 
that potatoes will be free from scab (Odspora scabies) if grown on 
soil in which green rye has been plowed under just before plant- 
ing. Some even assert that this method will insure a smooth 
crop of tubers on land which has produced a scabby crop the 
previous season. 

It is highly important to know if this opinion has any founda- 
tion in fact, because at the present time there is no thoroughly 
practical method known for circumventing the evil influence of 
scab-infested soil. Halsted* has advocated the use of flowers of 
sulphur, applied to the “seed” and in the drills at the rate of 
about 300 pounds per acre, but for some reason farmers are un- 
able, in practice, to confirm the results of his experiment. 

Why green rye should have any power to prevent potato scab 
is not clear. Flagg,; assuming the rye theory to be true, has 
suggested, as a possible explanation, that the rye brings about an 
acid condition of the soil which is well known to be unfavorable 
to the growth of the scab fungus. 

Although there appeared to be no good reason why green rye 
should possess the merits claimed for it, it was deemed worth 
while to test the matter by experiment; for experience has shown 


*Halsted, B. D. Field Experiments with Potatoes. N. J. Agl. Expt. Stas. Bul. 112; 
and N. J. Agl. Expt. Stas. Rept. 1896, pp. 309-318. ~ 

;Flagg, C. O. Green Manuring and Potato Scab. Cult. and Oountry Gent., Vol. LXI, 
p. 779. 
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that the popular opinions of the people concerning agricultural 
practice are usually based upon fact. Empiricism has often led 
science. 

The experiment was made in coéperation with Messrs. White 
and Rice, of Yorktown, N. Y., and much credit is due these gen- 
tlemen, for the painstaking manner in which they carried out the 
details of the experiment. The land used for the experiment was 
in a young plum orchard and was fairly, though not absolutely, 
uniform. In 1896 it had grown potatoes which were so scabby 
that a large part of the crop was unmerchantable. In October, 
1896, the land was plowed and harrowed, and divided into six 
plats, lying side by side, as shown in the accompanying dia- 
grammatic table. On October 12, rye was sown on three alter- 
nating plats, three other plats being left as checks. In spite of 
the lateness of seeding, the rye made a good growth, being about 
six inches high when plowed under, April 26, 1897. No fertilizer 
was used on any of the plats. The plats were planted April 28. 
Four rows were planted in each plat and exactly 175 pieces of 
“seed ” (cut to two eyes) in each row. The “seed ” consisted of 
slightly scabby tubers grown on the same land, and was of ‘the 
variety Carman No. 1. In each plat two of the four rows were 
planted with tubers which had been soaked one and one-half 
hours in corrosive sublimate solution, containing 24 ounces of 
corrosive sublimate in 15 gallons of water. The remaining two 
rows in each plat were planted with untreated tubers. 


YIELD OF SOUND AND SCABBY POTATOES ON Rye PLATS AND CHECK PLATS. 


| 


Plats. Manuring. No scab. Scabby but | Unmerehant- Total. 
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On all of the plats the potatoes came up well and produced a 
luxuriant growth of foliage. When the crop was harvested it 
was found that some of the tubers had rotted although the plants 
had received two applications of Bordeaux mixture, but the loss 
from rot was too small to materially affect the results so far as 
amount of scab is concerned. 

It was found that the total yield of the three plats on which 
rye had been plowed under was 1891 pounds, while the total 
yield of the three plats which had no rye was 2135 pounds. The 
smaller yield on the rye plats appears to have been due to the 
rye. At least, it is safe to say that the rye had no tendency to 
increase the yield. 

With reference to the amount of scab, the tubers were sorted 
into three classes: (1) Those entirely free from scab, (2) those 
which were scabby but merchantable, and (3) those which were 
so scabby as to be unmerchantable. The total yield of 1891 
pounds on the rye plats was divided among these three classes as 
follows: No scab, 526 pounds; scabby but merchantable, 572 
pounds; unmerchantable, 793 pounds. Classified on the same 
basis the yield of the plats without rye was distributed as fol- 
lows: No scab, 785 pounds; scabby but merchantable, 661 
pounds; unmerchantable, 689 pounds. From these figures it will 
be seen that plowing under rye did not decrease the amount of 
scab in the least, but on the contrary apparently increased it 
considerably. 

From the results of this experiment, then, it appears that the 
practice of plowing under green rye to prevent potato scab is 
not to be recommended, inasmuch as it tends to increase rather 
than decrease the amount of scab and may, perhaps reduce the 
yield. 

Concerning the value of the corrosive sublimate treatment, 
different plats gave different results, but on the whole the treated 
were fully as scabby as the untreated. This has been the almost 
universal experience and our experiment only serves to empha- 
size the uselessness of treating the “seed ” with corrosive subli- 
mate, if it is to be planted in scab-infested soil. The corrosive 
sublimate treatment did not reduce the yield. 
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Il. THE COMMUNICABILITY OF POTATO STEM-BLIGHT. 


The potato stem-blight herein discussed is the one described by 
the writer in Bulletin No. 101 of this Station, pp. 83-84. The 
symptoms of the disease, as there given, are as follows: “ First, 
there is a cessation of growth. The topmost leaves take on a 
yellowish, or in some varieties a purple color, and roll inward 
from the edges and upward, exposing the under surfaces. This 
condition is followed by wilting and complete drying up of the 
entire foliage, the process taking from one to three weeks. The 
tubers appear to be sound, but, when cut at the stem-end, black- 
ened fibers are seen penetrating the flesh to a considerable dis- 
tance materially injuring it for cooking purposes. No rot de- 
velops in the tubers. The stem just beneath the surface of the 
soil first shows discolored spots and later becomes dry and 
shriveled.” 

This disease has continued to be destructive in 1896 and 1897, 
but the cause of it is still unknown. Formerly, a species of 
Odéspora was suspected of having some connection with it, but it 
is now very doubtful if any organism is responsible for the 
trouble. The portion of the stem which is below ground is quite 
evidently the seat of the disease, but no fungus hyphe can be 
found in the tissues of this part of the plant in the early stages of 
the disease; neither are bacteria abundant, and the few which 
are found in the tissues may easily have gained entrance after 
the death of the stem. Numerous Petri-dish cultures of tissue 
from the interior of diseased stems were made with varying re- 
sults. Because of the nature of the disease and the position of 
the diseased part it is very difficult to prevent the intrusion of 
foreign germs. While these cultures were in progress portions 
of diseased tubers were placed in moist chambers, but without 
exception they failed to develop any growth whatever. This 
gave rise to the suspicion that the disease may not be due to any 
organism but is purely physiological. It was, therefore, deemed 
advisable to determine, by experiment, whether the disease is 
communicable. . 
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A quantity of badly diseased tubers was obtained and planted 
on land which had not grown potatoes for at least ten years. 
The tubers were cut with two eyes to each piece and care was 
taken that every piece planted showed some of the disease. 
Nearly every piece of “seed” produced a plant, but many of 
them were very slow about coming up. They appeared weak, 
were of divers sizes and, up to the time of blossoming, were con- 
siderably smaller than plants from healthy “seed” planted at 
the same time. 

It was late in July before any of the plants showed symptoms 
of the disease, and at the close of the season only a few had had 
even a mild attack. When the tubers were dug just a few 
showed the characteristic blackening of the fibro-vascular bun- 
dles at the stem-end. = 

In spite of their slow growth in the early part of the season 
they yielded well. Five rows fifty feet long yielded 275 pounds 
of merchantable tubers which is equivalent to a yield of 266 
bushels per acre. It is evident that they were not badly dis- 
eased. 

Were the disease due either to fungi or bacteria, diseased 
tubers would, most likely, produce diseased plants. Since the 
disease is located in the subterranean stem, and to some extent 
in the tubers themselves, it is in the highest degree probable that 
the germs of the disease would become attached to the tubers 
and be distributed with them. The results of this experiment 
furnish strong evidence that the disease is not communicable, 
which is equivalent to saying that it is not caused by any vege- 
table organism. ‘That the weather conditions were not unfavor- 
able to the disease is shown by the fact that a potato field about 
thirty rods from the experimental potatoes was badly affected 
and the disease was common in various localities on Long Island. 
It should be stated, however, that the plants were thoroughly 
sprayed with Bordeaux mixture (eight or nine times in the course 
of the season); but it is scarcely possible that spraying could 
prevent a disease like this in which the seat of the trouble is 
certainly below the surface of the soil. Moreover, we observed, 
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in 1896, a potato field which had been sprayed five times and yet 
it was estimated that 33 per cent of the plants were affected by 
the disease. 

Although the experiment shows that a fair yield of healthy 
tubers may be obtained from diseased “ seed,” we cannot recom- 
mend the practice of planting such “seed.” Six 50-foot rows 
planted with healthy “seed” of the same variety and grown 
under parallel conditions, yielded 379 pounds of merchantable 
tubers, or at the rate of 305 bushels per acre, which is 39 bushels 
per acre above the yield from the diseased “ seed.” 

Attempts were made to inoculate the disease upon other 
solanaceous plants. Badly diseased tubers were finely chopped 
and put into the soil close about the roots of 28 young tomato 
plants, 25 young egg-plants, 10 younger pepper plants (Capsicum), 
10 young plants of the Chinese lantern plant (Physalis franchettt) 
and 6 young petunias. These plants were kept under observation 
throughout the season, but none of them showed any symptoms 
of a disease like the potato stem-blight. In fact, all of them 
except the petunias were remarkably healthy and productive. 
They, too, were occasionally sprayed with Bordeaux mixture. 


WI. EFFECTS OF COMMON SALT ON THE GROWTH OF 
CARNATIONS AND CARNATION RUST. 


Some florists have advocated the use of an aqueous solution of 
common salt (sodium chloride) on carnation foliage. The salt 
solution is to be applied in the form of a fine spray, and it is 
believed that the plants are benefited in two ways; (1) by pre- 
venting the attacks of rust (Uromyces caryophyllinus), and (2) by 
giving the plants a more vigorous growth. 

Some experiments which we have conducted during the past 
three years lead us to believe that salt solution is worthless for 
either of the above purposes. In a previous bulletin* we have 
reported a spraying experiment on carnations in which salt solu- 
tion (8 lbs. to 45 gals. of water) applied once a week, failed to 
prevent rust in the least, every plant showing rust at “ lifting ” 
time; neither did the plants seem to be any more vigorous or 


* New York Agl. Exp. Sta. Bul. 100, pp. 56-62. 
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to have made any better growth than unsprayed plants of the 
same variety standing beside them. This experiment was made 
in 1895. In 1896 it was repeated, but no rust appeared on any 
of the plants, not even on the unsprayed ones, so that this 
season’s experiments gave no additional evidence as to the value 
of salt spray as a preventive of rust; but it was again observed 
that the sprayed plants made no better growth than the un- 
sprayed ones. 

In addition to the spraying experiment in 1896, another experi- 
ment was made to determine the effect of adding salt to the soil 
in which carnations are grown. On May 18, 1896, 50 rooted 
cuttings, of the variety Uncle John, were potted in six-inch 
pots which were sunk in the soil out of doors. They were 
divided into five lots of ten plants each and treated, at intervals 
of about two weeks, with different quantities of a two and one- 
half per cent salt solution as follows: 


Lot I. 10c.c¢. salt solution, or 0.25 gram of salt per plant; 
Lot II. 40c. ¢c. salt solution, or 1 gram of salt per plant; 
Lot Ill. 80c. c¢. salt solution, or 2 grams of salt per plant; 
Lot IV. 200 c. c. salt solution, or 5 grams of salt per plant; 

Lot V.Check. Not treated. 


The salt solution was poured upon the surface of the soil in 
the pot around the base of the plant and allowed to soak down. 
The dates of application were as follows: June 2, 16, 30, July 
14, 29, August 24, September 9 and 26. 

As in the spraying experiment of the same season, no rust 
appeared. At the conclusion of the experiment the plants were 
examined by an expert carnationist who did not know how the 
different lots had been treated and hence could not possibly have 
been prejudiced. He decided that the plants in Lot V had made 
considerably the best growth; that Lots I and II were about 
equal and second best; while Lots III and IV were about equal 
and poorest. It was very evident that the salted plants had 
made a less vigorous growth. 

In 1897 the experiment was repeated. As before, the plants 
were of the variety Uncle John, potted on May 18 in six-inch 
pots which were sunk in the soil out of doors; there were ten 
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plants in each lot; and the same quantities of a two and one-half 
per cent solution were used. This time, however, Lot I was 
omitted. 

The dates of applying the salt solution in this experiment were 
as follows: May 18, 28, June 11, 25, July 9, 23, August 7, 20, 
September 38. 

‘All of the salted plants were again smaller than the unsalted 
ones. On August 27 four average plants of each lot, still in the 
pots, were removed to the greenhouse. Up to this date no rust 
had appeared, but on September 17, when the plants were next 
examined, every one was found to be rusty. From this time on 
the rust made rapid progress and became even worse on the 
salted plants than on the unsalted. 

These experiments show that it is useless to try to prevent rust 
by the use of salt solution, applied either to the soil or to the 
foliage, and, also, that salt is not an aid to the growth of carna- 
tions. 


IV. FURTHER EXPERIMENTS ON SPRAYING 
CUCUMBERS. 


SPRAYING EARLY CUCUMBERS. 


In the Long Island market gardens cucumbers are divided into 
two classes—early cucumbers and late cucumbers. The former 
are planted as soon as danger of frost is past in spring, and the 
fruits, which are allowed to attain a length of from five to seven 
inches, are sold in the city markets to be eaten fresh. Late 
cucumbers are planted from June 25 to July 4, and the 
fruits are gathered when they are from two and one-half to three 
and one-half inches in length. They are used for pickling pur- 
poses, and for the most part are sold directly to pickle manu- 
facturers who have established salting houses at various points 
in the farming districts. 

The spraying experiment reported in Bulletin No. 119 of this 
Station was made on late cucumbers. In 1897 the following 
experiment was made on early cucumbers. Eight rows of 25 hills 
each were planted early in May. The rows were five feet apart 
and the hills four feet apart in the row. The variety was White 
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Spine. When the plants were well started they were thinned to 
four in a hill. Throughout the whole season four of the eight 
rows were kept well covered with Bordeaux mixture (1-to-8 
formula) by frequent sprayings, while the other four rows were 
not sprayed at all. Spraying was commenced almost as soon as 
the plants were out of the ground, in order, if possible, to pre- 
vent the ravages of the striped cucumber beetle, Diabrotica 
vittata. For this reason Paris green was added to the Bordeaux 
mixture used in the first three sprayings. The dates of spraying 
were: May 28, June 1, 11, 22, July 2,.12, 16, 23, 30, August 7, 
13, 20, 27, and September 7. In all, the plants were sprayed 
fourteen times and each time carefully so that the spraying was 
of the most thorough kind. 

The weather was unfavorable for cucumbers, still they grew 
fairly well. The first disease to make its appearance was a bac- 
terial wilt disease which commenced its ravages about August 2, 
and during the two weeks following killed perhaps 50 plants on 
the unsprayed plat and only five or six on the sprayed plat. 
On August 11 there were traces of anthracnose, Colletotrichum 
lagenarium, on the unsprayed plat and from August 24 to the 
end of the season this disease was very destructive on the un- 
sprayed plat and also did some damage on the sprayed plat, 
particularly toward the close of the season. The downy mildew 
made its first appearance August 24 on the unsprayed plat where 
it spread rapidly and did much damage, but it did not attack the 
sprayed plat. 

A careful record was kept of ike number and weight of the 
fruits produced on the two plats. |At each picking only those 
fruits which were more than three inches long were gathered. 
In other words, the fruits were allowed to attain a considerable 
size and most of them would pass in the market for “ cucumbers ” 
as the large fruits are called to distinguish them from “ pickles ” 
which are the small fruits used for pickling. The sprayed plat 
yielded 3,263 fruits which weighed 1,159 pounds; while the un- 
sprayed plat yielded 1,866 fruits, having a weight of 590 pounds. 
Expressed in more familiar terms, the yield per acre on the 
sprayed plat was at the rate of 71,100, weighing 25,265 pounds; 
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on the unsprayed plat at the rate of 40,650, weighing 12,860 
pounds. Hence, the increase in number of fruits per acre due to 
spraying was 30,450, and the increase in weight 12,405 pounds. 

The following table gives the number and weight of the fruits 
gathered at each picking: 


YIELD OF CUCUMBERS FROM SPRAYED AND UNSPRAYED PLATS. 


SPRAYED. UNSPRAYED, 
DATE. i ME a Pa 
Number. Weight. Number. Weight. 
Lbs. Lbs. 
July DENSE. eases da Sete He age 16 3.25 31 9.50 
August DAES sree TE wee See 89 22.25 112 28.25 
August DiCR EP SEEN mee an aly 184 60.25 155 57.25 
August yn SEES SEE Se ee ae tS NA 184 60.50 158 54 
August days see ist ee Lak cet oe ae 378 139.75 269 109.50 
August 71 Re ee es res aes 256 96 220 70.50 
INUSIE ISI OMNES.) GES PSSA SIRO G AS RRR 322 99 236 72 
August Ae (tas Ate ey ae eek SoC TR eee 234 73 124 32 
JeSTVEETIEN GS pA ed ae ET LRU Seth oa 370 157 241 80 
Septemberid jet) se aa ee eee 298 117 108 32 
BepLeMDem tS. 2 se icse ee inaes eo aay 300 128 87 17 
Septemberd0s; Hiiee: Sal Bie la 7 151 38 43 8 
Beplemberwlae esas ees oes ee ae 288 105 44 11 
Sapismipee le cco ceo oat cee ae 193 60 38 9 
TNT ES EE AS ae ee ane a a 3,263 | 1,159 1,866 590 


It is important to observe that in the first two pickings the 
unsprayed plants yielded more than the sprayed. This shows 
that at the beginning of the experiment the unsprayed plants had 
at least an equal chance with the sprayed, so that the differences 
which appeared later may be justly attributed to the spraying. 
Moreover, it shows that up to the close of July there was no 
appreciable benefit from spraying, and this means that the six 
applications made prior to July 15 were unnecessary. Spray- 
ing deterred the striped cucumber beetles but slightly and this 
smal] benefit was counterbalanced by the injurious effect of the 
Bordeaux mixture on the growth of the young plants. There 
was no discoloration of the foliage such as occurs when the Bor- 
deaux is improperly prepared, but the sprayed plants were some- 
what smaller for a considerable length of time. AI] observations 
go to show that spraying (on either early or late cucumbers) need 
not be commenced until after July 15. The past season there 
was scarcely a trace of anthracnose on cucumbers anywhere on 
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Long Island until after August 1, and downy mildew did not 
appear until three weeks later. The time of appearance of both 
these diseases is more dependent upon the weather conditions 
than upon the stage of growth of the plant. Both early and late 
cucumbers are attacked at about the same time. 

The very thorough spraying which the plants received gave 
complete protection against downy mildew but only partial pro- 
tection against the anthracnose. In the latter part of the season 
there was sufficient anthracnose among the sprayed plants to 
seriously affect the yield. By consulting the table on page 427, 
it may be seen that the last picking was made September 18, 
whereas there was no frost until September 28. ‘After Septem- 
ber 18, the anthracnose became so severe on the sprayed plat 
that the plants dried up and produced thereafter only deformed 
fruits or “nubbins.” From this it appears that anthracnose is 
more difficult to manage than downy mildew, and that to prevent 
it the spraying must be done very thoroughly and repeated at 
short intervals. Of course this test was a severe one because of 
the close proximity of the diseased plants on the unsprayed plat. 

‘An unexpected result of the experiment was the influence 
which the spraying seemed to have in checking the wilt disease. 
The wilt disease killed about fifty plants on the unsprayed plat 
and only five or six on the sprayed plat. Considering the small 
size of the plats this difference is worthy of note. 

Until near the close of the season the percentage of deformed 
fruits produced by the sprayed plants was very small—much 
smaller than in the case of the unsprayed plants. 


Way Plasmopara cubensis Was Morb ABUNDANT IN 1896 THAN IN 
1897. 


Halsted* has published observations which indicate that the 
Peronosporee, in general, thrive best in wet seasons. For Plas- 
mopara cubensis no such observations have been recorded, but 
from the following it appears that this fungus is influenced more 
by temperature than by rainfall. 


*Halsted, Byron D. Downy Mildews in a Dry Season. Bulletin from the Botanical 
Department of the Iowa Agricultural College, 1888; and, Peronosporee and Rainfall. 
Journ. Myc., Vol. V, pp. 6-11, 1889. 
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In 1896, Plasmopara cubensis made its first appearance on Long 
Island about August 7. In 1897 it did not appear until August 
24, and was not nearly so destructive as in 1896. Without 
doubt this difference was due to some difference in the weather 
conditions prevailing during the two seasons, and inasmuch as 
August is the month in which the fungus commences its ravages, 
it is likely that the variable factor should be sought in the wea- 
ther records of that month. The New York State Weather 
Bureau has stations on Long Island at Brooklyn, Willets Point, 
Brentwood and Setauket. A comparison of the records of these 
stations for August, 1896, with the records of the same 
stations for August, 1897, shows that the only important differ- 
ence is in the temperature for the first fifteen days of the month. 
This difference is brought out in a striking manner in the follow- 
ing table of daily mean temperature* which shows that the 
average temperature for the first half of August, 1896, was 7° 
higher than for the same period in 1897. 


TEMPERATURE RECORD, AUGUST 1-15, 1896 AND 1897. 


DATE. Dre arte. | oo) Godel eo she Qiet HO! ltt tam ates flan eben 
A OMS tel O9Ginss 5-52 5 = 67°|72° 720 78°|80°\7 78°/81° 81° 830/830 83° 83°/82°|76°|75° 
August, 1897..-..-- Heidede Siecicaten sutaihy 70° 71°\70° 69° qite cali 69°|72°|76° 


The rainfall for August was somewhat greater in 1897 than in 
1896, and this alone should be sufficient evidence that the rainfall 
is not the controlling factor in the development of downy mil- 
dew. However, if it is desired to go back to the month of July 
we find that 1897 was much the wetter. The records are as fol- 


lows: 
RAINFALL RECORD, JULY AND AuGUST, 1896 AND 1897. 
July 1896. |August 1896.| July 1897. |August 1897. 
Inches Inches. Inches. Inches. 
Bnookiymgey poe ae) eran 4.23 3.22 11.06 p 
Willetts Points s-soc see aoe ssecte 5.79 1.64 oe 2.26 
Brentwood! s2io2 0. 2132 eee eee 4.70 4.20 10.00 2.10 
HetawWkegesseoe: seen we Soa eete ee 2.74 2.35 | 18.18 5.03 


*Computed from records published in Report of the New York State Weather Bureau, 
Vol. VIII, No. 8, p. 8, and Vol. IX, No. 8, p. 8. 
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OnE Hunprep THOUSAND CUCUMBERS FROM AN AORD OF care 
PLANTS. 

In the spraying experiment against the downy mildew made 
at Woodbury, Long Island, in 1896, and reported in Bulletin No. 
119, the protection against the disease was not complete. Toward 
the close of the season the downy mildew became quite abundant 
on the sprayed plats. The infection came, of course, from the 
badly diseased plants in the adjoining rows which had not been 
sprayed. In practice, no unsprayed rows would be left and it is 
reasonable to expect even better results than were obtained in 
that experiment. 

For the purpose of ascertaining to what extent the disease can 

be controlled when an entire field is sprayed, the following ex- 
periment was made at Woodbury, on the farm of Mr. R. C. Colyer, 
the gentleman who coéperated with us in the experiment made 
in 1896. In a meadow of clover and timothy, equal parts, an 
exact acre of land was selected. The grass was removed about 
June 20 and the land immediately plowed and spread with 
barnyard manure. It was then thoroughly harrowed with a disc 
harrow and marked out 34 by 4 feet. Next Mapes’ Fruit and 
Vine fertilizer, 1,000 pounds, was drilled into the rows, 400 
pounds of kainit sown on broadcast and the field again har- 
rowed.* The seed, which was of the variety Early Cluster, was 
planted June 26th. On account of heavy rains it was necessary 
to do considerable replanting, some hills being replanted twice, 
but eventually nearly a full stand was obtained. The acre was 
sprayed eight times with Bordeaux mixture (1-to-8 formula), ap- 
plied with a knapsack sprayer. The dates of spraying were as 
follows: July 22, 30, August 7, 16, 25, September 4, 13, and 20. 
A killing frost eee on the night of September 28. 
_ ‘The cucumbers were contracted to the H. J. Heinz Company, 
which has a factory at Hicksville, at $1.50 per thousand for the 
larger ones and 75 cents per thousand for the small ones, or 
gherkins. Below is the factory record of receipts from the ex- 
periment acre: 


*It should not be assumed that the Station recommends this method of manuring. 
The manuring and preparation of the land were left entirely to the judgment of Mr. 
Colyer, who Sete instructed ae “put the land in proper condition to grow a good crop 
of cucumbers.’ 
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CUCUMBERS FROM SPRAYED ACRE, SOLD TO PICKLE FACTORY. 


Number of Namborot 
DATE. Meee tice small fruits or 
for pickles. | Sherkins. 

NU OUSte Abe Se oe oases sees SaaS ee se esie Sees hoe cee 80 50 
ATU SUISTOG Mees echt Sees. tenets ee oe ee ci eS Epa cue 200 300 
RUNS tal SNe: seca Ne Sa Rien oe oak a wlalse Aas 400 15 
MUBUStWAweteads der aetd seas sae soeaeh abate .auaae es 750 650 
BASE EIS Gi opie = ea an mice hola a nioe aioe ei apes cme eee 2,050 1,225 
AU OUStR UO site yee eine tas Cet oo eee eens ches case aetna le 25225 1,335 
RM Sere es Sah Soa acne cwsinu esse sok oe cana ees 2,925 1,220 
PSUS Una UME cons Seay tee eae eee De ee 5,040 1,655 
Hoeptembers sete se Hees sk a Aleem omie oes Sei: 1,000 
DODLEMIDEE Moen ene 2 aa San enne sec sore oneodtetasecaes 3,900 1,450 
Septembers Galeton eos ewee eso FO ee oer 7,350 3,025 
SEP LOMbe re DeLee =i Peters eet Seay Fey OS ye See ya at 3,230 1,410 
DSeplembery lle ha: Se. Boe See eee 8 eS 6,400 1,600 
September see Ise areca ee eee ee ee Ee 4,700 2,065 
NOULOMDEE Gta > ayaa areca as ase cjoccere asec eee eel 2,350 1,590 
SKCVOLAE Te] Nee 4 to) OE See AE ee re ek ee 3,900 1,900 
September Jitter get saas 5 Sse a eee aes 4,160 2,000 
Nepuemiberon se msetc msec sea cians oo ayes etee een eee 1,675 6,075 
Seplemtberaiis= asso scawoe sot osse ce cole eee eee ee ee 700 3,225 
Motalyse - Cees: zens 5 Teese. st ole | out 55,610 31,850 


To the above number must be added 1,500 large ones and 13,000 
small ones which were gathered on September 29th, the day after 
the frost. These were sold in Wallabout market, Brooklyn, be- 
cause no cucumbers would be received at the factory after frost. 
They brought $19. 

Summarized, the results are as follows: 


DOM arse picklesr? 2b Si:50 per thousand! <.. «+s +'se «sss ss $83 40 
31,850 small ‘“‘ pickles” at 75 cents per thousand.............. 23 85 
13,000 small “‘ pickles ” 

1,500 large “ pickles”’ 


101, 960 $126 25 


Sold at Wallabout for. .o.ic0....5..%, 19 00 


When frost came the plants were entirely free from downy 
mildew and anthracnose, although both of these diseases were 
abundant in most of the cucumber fields in the vicinity. The 
nearest source of infection was an unsprayed muskmelon patch 
about thirty rods distant. 

Ordinarily, 100,000 cucumbers per acre would not be consid- 
ered a large yield but for the past season it is uncommonly large. 
The average yield per acre of cucumbers on Long Island in 1897 
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was smaller than in 1896, when it was about 20,000 per acre. In 
some sections the crop was almost a total failure. In 1896 the 
downy mildew was by far the principal enemy, but in 1897 it 
seemed as if all of the enemies of the cucumber had combined 
for its destruction. The weather was very unfavorable, and 
downy mildew, anthracnose and the bacterial wilt disease wer¢ 
all destructive. Indeed, it was impossible to determine which of 
these four causes was responsible for the most damage. 


SHADE AS A PREVENTIVE OF Downy MILDEW. 


It is a matter of common observation that down mildew is less 
destructive to cucumber plants which are partially shaded; for 
example, plants growing under trees or in weeds and particularly 
portions of vines which run out into the grass and tall weeds at 
the borders of the field. 

It was attempted to make a practical application of this fact 
by planting rows of sweet corn alternately with rows of cucum- 
bers. Rows of sweet corn were planted five feet apart, and when 
the corn was a few inches high rows of cucumbers were planted 
between the corn rows. On the same date other hills of cucum- 
bers without the corn were planted close by for comparison. 

As might have been expected, the unshaded plants made con- 
siderable better growth than the shaded. There seemed to be 
no difference in the amount of anthracnose, only a slight differ- 
ence in the amount of downy mildew, and the bacterial wilt dis- 
ease was decidedly more destructive among the shaded plants. 

It seems improbable that shade can be advantageously em- 
ployed as a preventive of down mildew. 


A New Host ror Plasmopara cubensis. 


The recorded hosts of Plasmopara cubensis are as follows: 
(1) “On leaves of some cucurbitaceous plant ”’* (from Cuba); 
(2) Cucumis sativa L. (cucumber) ;+ 


*Berkeley, Rev. M. J. and Curtis, Dr. M. A. Fungi Cubenses. Journ. of the Linnaean 
Soc. Botany X, p. 363, 1869. : 
+Farlow, W. G. Notes on Fungi. Bot. Gaz., XIV, p. 189, Aug., 1889. 


New YorK AGRICULTURAL EXPERIMENT STATION. 433 


(8) Cucurbita maxima Duchesne (squash) ;* 

(4) Cucurbita pepo L. (pumpkin) 3+ 

(5) Citrullus vulgaris Schrad. (watermelon) ;¢ 

(6) Cucumis melo L. (muskmelon);§ 

(7) Cucumis anguria L. (gherkin gourd).|| 

To this list of hosts must now be added Cucumis moschata 
Duchesne (winter crook-neck squash) on which the fungus was 
found in abundance at Floral Park, N. Y., during the past season. 


*Halsted, Byron D. Some Notes upon Economic Peronosporee for 1889 in New Jer- 
sey. Journ. of Myc., 5, p. 201. 

t+ Halsted, Loe. eit. 

tHalsted, Byron D. Notes upon Peronosporess for 1891. Bot. Gaz., XVI, p. 339. 
Dee., 1891. 

§Halsted, B. D. Report of the Botanist. Fourteenth Ann. Rept. N. J. State Agr. 
Exp. Sta. and the Sixth Ann. Rept. of the N. J. Agr. Coll. Exp. Sta. for the year 
1893, p. 352. ; 

|| Swingle, W. T. Some Peronosporacez in the Herbarium of the Division of Vegetable 
Pathology. Journ. of Myc., VII, p. 125, 1892. 
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(I) Inspection of nurseries and treatment of infested nursery 
stock. 


(II) Plant lice: Descriptions, enemies and treatment. 
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REPORT OF THE ENTOMOLOGISTS. 


I INSPECTION OF NURSERIES AND TREAT- 
MENT OF INFECTED NURSERY STOCK.* 


Vo LOWE: 


SUMMARY. 


Most of the nurseries inspected have been found practically free 
from insect pests of a serious nature. Ten important species 
have been found at different times, however, in sufficient numbers 
to do serious injury. In all cases efforts were at once made to 
clean out the stock thus infested. The most important insect 
which attacks nursery stock in this State is the San José scale. 
It is important to nurserymen not only because of the injury 
which it may do to the infested stock, but because it is greatly 
dreaded by both dealers and fruit growers alike. Hence, stock 

- from a nusery which is known to have been once infested does 
not find a ready sale. 

Experiments in dipping and spraying young nursery trees indi- 
cate that plant lice may be controlled in the nursery by dipping 
the curled tips of infested trees in a solution of whale oil soap, 
one pound to seven gallons of water. The work should be done 
early in the season. Flea beetles attacking young pear and apple 
trees may be held in check by spraying with green arsenite, one 
pound to 100 gallons of water, and the canker worm will succumb 
to the same treatment. 

The experiments in fumigating nursery stock with hydrocyanic 
acid gas, when the stock is piled in the cellar for winter storage, 
indicate that this method may prove practical, thus avoiding the 
necessity of building special fumigating houses. 


*Reprint of Bulletin No. 136. 


438 REPORT OF THE ENTOMOLOGISTS OF THE 


INTRODUCTION. 


In the spring of 1896, the Maryland Legislature passed a law 
providing that all nursery stock shipped into that state must be 
accompanied by a certificate. This certificate must state that 
the stock has been duly inspected by an authorized official and 
pronounced by him free from indications of the presence of dan- 
gerously injurious insects and plant diseases. It is stated that 
this law was for the especial purpose of protecting Maryland 
fruit growers from the further importation into their State of 
that much-dreaded pest, the San José scale. Other States fol- 
lowed suit until seven now have similar laws and the question of 
similar legislation is being agitated in as many more. 

Owing to this agitation and also to the fact that much has been 
said and written about the San José scale, its rapid work as a de- 
stroyer of fruit trees and shrubs and the ease with which it can 
be transported on nursery stock, Western New York nurserymen 
soon found themselves in a position where it was necessary to 
have their nurseries inspected or be seriously handicapped by the 
inspection laws of other states. 

Although there was no evidence of an organized effort on the 
part of the nurserymen to have the work of inspection put upon 
a proper basis, the Station at once undertook to accommodate . 
them and has endeavored to do so as far as possible during the 
past two years. 

That there will be still further need of nursery and orchard in- 
spection in the State seems very probable. The San José scale 
has been found in abundance in some sections of the State and 
has already shown that it can thrive in Western New York. ‘The 
fact,also, that a small nursery has been found in the western part 
of the State and others in the southeastern, in which the scale 
has been thriving for several years, indicates that this insect may 
have a much wider distribution within our borders than is at 
present suspected. This seems all the more probable when we 
reflect that just over the line in Canada the scale has been found 
in a number of orchards and it is known to occur in states bor- 
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dering New York on the east, south and west. At present there 
is no law to hinder the importation of infested stock from all of 
these directions and no provision made for a systematic effort 
to prevent the further spread of this and similar pests within the 
State. 

The insects diseussed in this bulletin have been found in more 
or less abundance in the nurseries from time to time. ‘All of 
them are readily transported on nursery stock and hence are of 
importance to the nurseryman as well as the fruit grower. 

The problem of how best to control the numerous species of 
insects which attack the growing plants in the nursery is a very 
important one. The few experiments noted in this bulletin are 
incomplete, but it is expected that as opportunity is afforded they 
will be continued until more definite results are reached. This 
work will be greatly aided by the increased facilities at the 
Station. 


INSPECTION OF NURSERIES IN WESTERN NEW YORK. 
METHOD OF INSPECTION. 

The immediate surroundings of the nursery were first noted 
and any old neglected orchards bordering on the nursery, or neg- 
lected blocks of stock were first carefully examined. On several 
occasions neglected apple orchards or a few old neglected apple 
trees were found badly infested with various species of injurious 
insects, principally the woolly aphis. Further examinations 
showed that many of the nursery trees in the immediate vicinity 
were infested with the same species, the indications being that 
the insects had originally come from the old trees. After the 
orchard trees were examined the condition of the more immediate 
surroundings ‘of the blocks, such as the fence corners, etc., were 
noted and any suspicious looking shrubbery subjected to a care- 
ful scrutiny. The nursery rows were next examined, the usual 
method being to go back and forth across the rows a number of 
times until the general appearance of the trees was well noted. 
All suspicious looking trees were, of course, carefully examined. 
Where possible, the examination was repeated two or three times 
during the season. 
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VALUE OF INSPECTION. 


It is a difficult matter to estimate the real value of nursery 
stock inspection. Very much depends upon the care with which 
the work is done. Judging from our own experience and from 
the work that is being done in other states, inspection which in- 
cludes not only the nursery but the orchard as well, properly 
carried out, can be depended upon to bring to light the worst 
cases, at least, of infestation by the San José scale and other in- 
sects and plant diseases of a seriously injurious nature. Judg- 
ing from our observations one of the chief benefits which has 
thus far resulted from nursery stock inspection in this State, is 
to make the growers and dealers more careful as to the condition 
of the stock sent out. It is probably not overestimating the 
value of nursery and orchard inspection to say that, properly 
carried out, it will be a constant stimulus to the production of 
clean, healthy stock, and will result in effectually holding in 
check such dreaded pests as the San José scale. 


THOSE BENEFITED BY INSPECTION. 


If inspection has a tendency to bring a better class of nursery 
stock on the market, then it is evident that not only the nursery- 
men, but all interested directly and indirectly, in the growing of 
trees, shrubs and vines are more or less benefited thereby. 
Where the inspection is extended to the orchard the benefit is 
much greater. Farmers should keep this in mind and note care- 
fully the condition of the trees when they come from the nursery 
and watch for the development of injurious insects and diseases. 
In this way each farmer can be the inspector for his own prem- 
ises. Nurserymen have usually considered inspection something 
of an annoyance but cheerfully take the necessary steps for their 
own benefit and to satisfy their customers. 


A GROWING DEMAND FOR INSPECTION. 


As previously stated, several states have recently passed in- 
spection laws similar to the Maryland law. Hence all nursery- 
men doing business in these states require certificates in order to 
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prevent serious interference with their business. These restric- 
tions to the trade have created a demand for nursery stock in- 
spection which is far too great for a station entomologist to meet 
properly without aid if he expects to carry on his regular work. 
We found the demands for this kind of work so heavy during the 
past season that, in order to prevent a too serious interference 
with other duties, it was necessary to restrict our inspection for 
the most part to Ontario County alone. As yet no provision has 
been made either by State or federal law to meet this urgent de- 
mand of a highly important industry. 


VARIETIES OF TREES, SHRUBS AND VINES EXAMINED. 

It is not necessary to give a list here of the varieties of trees, 
shrubs and vines examined. It is safe to say that practically all 
the varieties of plants grown as nursery stock in Western New 
York, both in the field and under glass, were examined on differ- 
ent occasions. By far the greater part of the stock inspected, 
however, consisted of the various varieties of fruit trees. 


VARIETIES OF TREES Most CoMMONLY INFESTED. 

These were the apple, peach and pear trees. The apple and 
pear trees were most commonly infested with the woolly aphis, 
and this pest was most often found on the Ben Davis and Yellow 
Transparent apples and upon the standard pears. In most cases 
of infested pear trees, the blocks were next to blocks of infested 
apples, the indications being that the insects had come from 
the apples to the pears. The peach trees were infested with the 
peach-tree borer. 


Species oF Insects INCLUDED IN THIS REPORT. 

Only the more important species which are readily transferred 
on nursery stock are included in this report. No account is 
taken of the large number of species which attack the stock dur- 
ing the growing season but which do not remain on the trees 
after the leaves are taken off and hence are not readily scattered 
over the country by means of nursery stock. 

For convenience the species herein discussed may be grouped 
under four heads as follows: 
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“~~ 


I. Insects which secrete or otherwise produce a scale-like cov- 
CLUS hi Kerola jataje cs nals. Syetoneponchene ape Mays auetere. «touebeps ieee Scatp INsEcTSs, 
including the oyster-shell bark-louse, scurfy bark-louse, the New 
York plum lecanium, the oak scale and the San José scale. 

II. Insects which secrete honey dew or a bluish-whie flocculent 
SUDSEANICE) 6 aria Biaseietsis, Nie see Melek Saree asise ces PLANT LicH, 
including the woolly aphis of the apple. 

III. Insects which ‘bore into the trees............... BorERS, 
including the peach-tree borer. 

IV. Insects which feed on the buds and leaves and which hiber- 
nate on the twigs in protective cases............ CASE-BEARERS, 
including the pistol-case-bearer and the cigar-case-bearer. A|l- 
though not a true case-bearing insect the bud moth may for 
convenience be included under this head. 


SCALE INSECTS. 


Scale insects are among the most common of the insect pests. » 
The group includes a large number of species. As destructive 
insects they rank among the first and are to be dreaded, not only 
because of the great injury which they can inflict, but because 
most species are very hard to eradicate from a nursery or an 
orchard after they have once become well established. Asa rule, 
however, scale insects need not become abundant in the nursery 
if the stock is carefully watched and the first few trees found 
infested are either treated or burned. The most important spe- 
cies found are discussed in detail as follows: 


Tur Oysrer SHELL BARK LOUSE. 
Mytilaspis pomorum Bouché. 


This insect is so commonly found in the orchard that it is liable 
to be considered of little importance. It is less harmful than 
many other scale insects yet it is capable of doing very serious 
injury, especially in the young orchard, and for this reason 
should be considered an important pest in the nursery, even 
though the nursery trees themselves do not usuNlly become badly 
infested. ‘ 
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History.—But little is known of the early history of this spe- 
cies. According to our best authorities it is undoubtedly of 
European origin but was introduced very early into this country. 
It was first described in 1738 by a Frenchman named Reaumer 
who found specimens on an elm in his native country. Accord- 
ing to Dr. Howard* it was known in this country as early as 1794. 

The earliest account which we have seen relating to the insect 
in this State was published by Dr. Asa Fitch in 1856 in his first 
report as State Entomologist (p. 31). Dr. Fitch states that the 
insect was then known “ everywhere through the northern states 

infesting the orchards to a grievous extent, causing the 
death of many trees and impairing the health and vigor of many 
more.’’. The same writer quotes a Wisconsin correspondent who 
states that the insect was evidently introduced into Wisconsin as 
early as 1840. It is thus shown that the species had a wide 
distribution in this country at an early date. 

Present distribution The oyster-shell bark-louse is known all 
over the world. It occurs in more or less abundance wherever 
apples and pears are grown. In the United States it is reported 
from Maine to California, although it is not so well known in 
many of the western states as in the east and south. It is widely 
distributed throughout this State. While we are receiving speci- 
mens from new localities every year, up to the present time speci- 
mens have been received from the following counties: Erie, 
Niagara, Monroe, Wayne, Ontario, Yates, Schuyler, Seneca, 
Cayuga, Onondaga, Cortland, Jefferson, Lewis, St. Lawrence, 
Columbia, Kings, Queens and Suffolk. 

Food plants.—The list of food plants for this insect includes a 
large number of our common trees and shrubs. In the nursery 
it is especially abundant upon fruit trees, such as apple and pear, 
‘but it should be watched for on other stock such as currant, 
gooseberry, blackberry and raspberry, also on ornamentals such 
as maple, birch, elm and lilac. 

Descriptions and life history— The life history of the oyster- 
shell bark-louse is very similar to that of many other species of 
scale insects. If an infested tree is examined in the winter the 
~*Year Book U. S. Dept. Agr. 1894, p. 255. 
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scales will be found to present the appearance shown in Plate 
XIX, fig. 1, which is from a photograph of an infested apple twig, 
natural size. It will be observed that although differing in shape, 
being longer and narrower, the scales bear a slight resemblance 
to an oyster-shell, hence the name. If one or two of these scales 
are turned over [Fig. 2.] they will be found to be well filled with 
creamy white eggs. If, however, the eggs are not observed until 
nearly ready to hatch they will have turned to a dark reddish- 
brown color. There are usually between forty and fifty, although 
the number may vary greatly. We have found as few as thirty 
and more than sixty under different scales. The shriveled body 
of the female scale will be found occupying a portion of the 
smaller end. The eggs vary in shape as shown at Fig. 3, which is 
from a photomicrograph showing a number of the eggs greatly 
enlarged, but in general appearance slightly resemble miniature 
hens’ eggs. They also vary in size; but from a number of meas- 
urements we found that an egg of average size would measure 
about 0.3 mm. by 0.18 mm. 

The eggs remain protected by the scales all winter. In this 
¢limate most of them have hatched by the first of June. In some 
seasons they hatch earlier than others. Last year many newly 
hatched lice were observed on apple trees in the vicinity of the 
Station as early as May 7. 

The newly hatched lice are very small, measuring only about 
0.4 mm. in length and half as broad. A good idea of their shape 
is given in Plate XX, fig. 1, c. Their bodies are nearly flat and 
light yellow in color. They wander about for a short time, vary- 
ing from a few hours to a day or more, finally settling down, 
most of them on the new growth, where they begin to suck the 
sap by means of their sharp, thread-like mouth parts. They 
probably never go to the leaves and only one or two cases have 
been reported where the scales were found on the fruit. It is 
probable that when once settled on the bark the females never 
move. 

The scales grow rapidly and by the latter part of July are 
mature. Most of the scales grow to have the appearance already 


? 
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referred to and shown at Plate XIX, fig. 1. These are the female 
scales and they are in a very large majority. The male scales are 
much smaller, and more regular in outline. The posterior portion 
of the scale is also very different in that it is hinged so as to 
allow the mature male to escape. 

In color, the male and female scales are similar, both finally 
becoming an ash gray tint. The mature male is a delicate two- 
winged insect very different in appearance from the female. A 
mature male is shown in Plate XX, fig. 1, a, and a mature female, 
with ther scale removed, ate. _ 

The eggs are laid during the middle of the summer, the body 
of the female growing smaller as each one is produced until 
finally there is little left but a withered skin. The eggs remain 
under the scales all winter, finally hatching in the spring as 
previously stated. 

Means of distribution.—As the scale passes the fall, winter, and 
part of the spring in the egg stage, the eggs being protected by 
the scales, it is evident that the insect may be easily distributed 
by means of infested stock. When the trees are not badly in- 
fested the scales are easily overlooked, and thus as each scale 
protects thirty or forty eggs, a nursery tree even slightly infested 
may finally harbor enough scales to do very serious injury in the 
orchard. 

Remedial measures.— Badly infested nursery trees should be 
dug up and burned. Where especially choice trees or shrubs are 
infested they may be successfully treated either by applying a 
wash during the winter or by spraying in the spring while the 
young lice are active. For a winter wash either kerosene emul- 
sion or whale oil soap may be used. The kerosene emulsion 
should be diluted with three parts of water, and the whale oil 
soap* used at a strength of one pound to two gallons of water. 

Before applying the wash the infested parts should either be 
scraped gently or rubbed with a stiff scrubbing brush to loosen 
the scales. This allows the insecticide to reach the eggs which 
‘ would otherwise be protected by the scales. For spring treat- 


*In buying whale oil soap much pains should be taken to get a good article. Much 
of the soap on the market is very poor. The Leggett brand has proven of good quality, 
also that manufactured by Jas. Good, Philadelphia, Pa. 
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ment, spray the trees as soon as the young lice appear. Either 
kerosene emulsion or whale oil soap solution may be used. The 
former should be diluted with seven parts of water and the latter 
used at a strength of one pound to seven gallons of water. 

Where practical the winter treatment is preferable, as many of 
the young scales may be easily missed. In case of badly infested 
trees, however, both the winter and spring treatment may be 
given with excellent effect. 


Tur Scurry BaRK-LOUSE. 
Chionaspis furfurus Fitch. 


Like the oyster-shell bark-louse, this species occasionally be- 
comes sufficiently abundant to do serious injury. We have seen 
it in the nursery as often as the other species, and have found it 
doing very serious injury in at least one large pear orchard in the 
State. 

History Although this species is less frequently mentioned in 
the writings of early American entomologists, it was well known 
at an early date as an injurious species. B.D. Walsh and other 
writers on American entomology mentioned it as early as 1860. 
Since that time it has been frequently mentioned by American 
writers. . 

Present distribution According to Dr. Howard* this species is 
now known to occur in the District of Columbia, and twenty 
states, including Massachusetts on the east, Georgia on the south 
and southern California on the west. The same writer also states 
that, it has been recently reported in England. It is undoubtedly 
widely distributed in this State. Up to this date we have re- 
ceived specimens from Erie, Niagara, Monroe, Wayne, Ontario, 
Yates, Schuyler, Seneca, Cayuga, Onondaga, Celumbia, Queens 
and Suffolk counties. 

Food plants—The most common food plants for the scurfy 
bark-louse are apple and pear. In the nurseries we have found 
it more abundant on pear trees than on any other stock. In one 
instance nearly all the trees in a small block of standard pears 
*Year Book U.S. Dept. Agr. 1894, p, 259. 
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were very badly infested, a majority of them being seriously in- 
jured. We have found it upon apple, pear, crab apple and quince. 
In addition to these food plants Dr. Howard* gives black cherry, 
choke cherry, currant, mountain ash, Japan quince and peach, 
the last named having been sent from two localities in Georgia. 

Descriptions and life history—The general appearance of the 
mature female scales is shown in Plate XIX, Fig. 4, which is from 
a photograph of an infested pear twig. They are dirty white in 
color. The life history of this species is very similar to that of 
the oyster-shell bark-louse. The eggs are found under the scales 
during the winter, but usually in less numbers than in the pre- 
ceding species; also, instead of being cream white, they are pur- 
plish red. The young scales hatch in the spring at about the 
time the young oyster-shell bark-lice appear, which they resemble 
very closely. The male scales are much smaller than the female 
scales, and, unlike them, are brilliant white. They are also quite 
different in shape, the sides being nearly parallel with two longi- 
tudinal ridges extending along the upper surface. 

Means of distribution—tThis insect is distributed by means of 
infested nursery stock in the same manner as the preceding 
species. Owing to their lighter color, however, they are more 
easily seen, and hence there is less excuse for sending out infested 
stock. 

Remedial measures.—The treatment recommended for the 
oyster-shell bark-louse will prove equally effective for this insect. 


Tae New YorK PuLumM LECANIUM. 


Lecanium cerasifex ~Fitch(?). 


The sudden appearance of this insect three years ago in over- 
whelming numbers in some of the large plum orchards of west- 
ern New York is, doubtless, fresh in the memory of orchard- 
ists and nurserymen throughout the State. Very little is heard 
of this scale now, however, owing to the fact that it disappeared 
almost as suddenly as it came. But it may still be seen occasion- 


*Year Book U. S. Dept. Agr. 1894, p. 260. 
Identified by Mr. Th. Pergande. 
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ally in most plum orchards and during the past season we found 
it scattered in several nurseries, hence it may yet be considered 
a pest which should be carefully watched with a view to prevent- 
ing other serious outbreaks. 

History.—Previous to 1893 but little was known of this insect 
in this State, although it seems to be the prevailing opinion 
among prominent fruit growers that the insect has been in the 
plum orchards of western New York for twenty years or more, 
but not in sufficient numbers to cause special comment. During 
the seasons of 1893 and 1894 the insect did great damage to 
western New York plum orchards, but in the spring of 1895 
comparatively few of the scales could be found, most of them 
having succumbed to the attacks of parasites, predaceous insects 
and climatic changes. 

Present distribution.—Accurate data as to the present distribu- 
tion of this insect is wanting. This or a very similar species, 
however, is known in the south and a species which is probably 
identical is reported from England. Judging from our observa- 
tions during the past season, the scale is at present scattered 
through many of the larger plum orchards in western New York 
and may be occasionally seen in the nurseries, but in only a 
few cases have we found it in sufficient numbers to do serious 
injury. We have observed the species in the following counties: 
Niagara, Orleans, Genesee, Monroe, Ontario, Seneca, Cayuga, On- 
ondaga, Richmond and Queens. 

Food plants.—As its name indicates, this species is especially in- 
jurious to the plum. It has also been reported upon apple, pear, 
maple, Cissus, cherry and peach. In addition to these food plants 
the writer has found a very closely allied if not identical species 
upon quince, apricot, cultivated blackberry, cultivated grape, 
honey locust, black ash and iron wood [Ostryia}. 

Descriptions and life history—A detailed account of this insect 
is given in the Fourteenth Annual Report of this Station, pages 
574-593. As comparatively few of the reports are left for distri- 
bution, however, it may be well to repeat the life history of the 
insect substantially as given therein. 
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The general appearance of the insect is shown at Plate XTX, fig.5, 
At a the mature scales are shown enlarged and at 6 the mature 
and young hibernating scales, natural size. Unlike the two pre- 
ceding species, this scale passes the winter in the larval state. 
After the first few warm days of spring, the young scales begin to 
move about, but soon find a suitable place to setile down to again 
suck the sap of their host plant. They soon begin to grow with 
astonishing rapidity. Previous to this time the male and female 
scales are very much alike, but as the season advances the female 
scales are seen to grow to large oval fleshy scales, while the males 
are much smaller, oblong and slightly oval in shape. A delicate 
white waxy scale is their only protection. The mature male is a 
delicate two-winged insect, in general appearance resembling the 
males of the two preceding species. Under this delicate.covering © 
the male undergoes its transformations, finally, about the time the 
female becomes full grown, emerging as a mature insect. 

About the middle of May or early in June the females are ma- 
ture and egg laying begins. The eggs are oblong oval in shape, 
pearly white and have smooth shells. They are laid under the 
mother shell, which is only the hardened integument of the parent 
insect, the mother scale herself literally turning into a mass of 
eggs. The number of eggs produced by a single scale varies 
greatly, probably from five or six hundred to over two thousand, 
the writer having counted over twenty-one hundred under a single 
female. 

The newly hatched scales remain under the mother shells for a 
time varying from a few hours to two or three days. At this time 
they vary in size from 0.5 to 0.75 mm. in length and are a little 
more than half as broad as long. Their bodies are also very thin 
and slightly curved above. 

As would be supposed, a swarm of little scales is produced from 
a single mother. After leaving the mother shell they travel about 
apparently aimlessly for a time, but within a fewdays settle down, 
most of them upon the under surface of the leaves along the m‘d- 
ribs and larger veins, although many may be found upon the 
upper surface as well. Still others, however, may be found scat- 


29 
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tered about promiscuously on both surfaces of the leaves, and it is 
not unusual to find some that have remained behind on the new 
and tender twigs. When attacking the leaves of the quince, they 
seem to prefer the upper surface, for out of a large number of 
quince leaves examined only an occasional scale could be found 
on the under surfaces, while the upper surfaces were moderately 
infested. It should be remembered that these young scales are 
very small at this time, and as they closely resemble the leaf in 
color and are almost semi-transparent, they are easily overlooked. 
Hence in examining the leaves for them it is well to use a small 
magnifying glass. 

The scales grow slowly during the summer and gradually 
change to a dark, reddish brown color. During all of this time, 
however, they suck the sap vigorously and secrete much honey 
dew, causing the leaves, branches and fruit to become sticky and 
unsightly. 

During the latter part of August or early in September the 
young scales migrate to the twigs and branches and even the 
trunk to seek shelter for the winter. On badly infested trees they 
may frequently be found overlapping one another and in sheltered 
places, as in crevices in the bark, it is not unusual to find them 
two or three deep. In this condition they remain until spring, 
when activity is again renewed and the life cycle completed. 

Means of distribution —The hibernating scales are easily car- 
ried about on nursery stock. Young nursery trees probably sel- 
dom become badly infested. ‘All of the infested trees which we 
have seen had but comparatively few scales on them and these 
were scattered about on the trunks and branches and were usually 
hidden in scars on the trunks and near the buds so effectually 
that they were easily overlooked. Thus the young scales, al- 
though not protected by a scaly covering, are not easily rubbed 
off and hence may remain on trees shipped long distances without 
injury. 

Remedial measures.—In the report above referred to we have 
given a detailed account of a series of experiments with kerosene 


emulsion as a remedy for this species. It was found that kera- 
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sene emulsion, diluted with from four to six parts of water, could 
be depended upon to kill the hibernating scales when applied to 
the infested trees in the form of a spray. When the spray is to 
be directed against the newly hatched lice, the emulsion should 
not be diluted ‘with more than nine parts of water. 


THE OAK SCALE. 
Asterodiaspis quercicola Bouché. 


There are but few references to this insect in the writings of 
American entomologists. In his report for 1880, p. 330, Prof. 
J. H. Comstock, who was then Entomologist of the United States 
Department of Agriculture, published a description of the male 
and female, the former being taken from Signoret. Another ref- 
erence is in Insect Life, Vol. II, p. 41, in which Dr. L. O. Howard 
states that this scale is found almost solely upon American oaks 
in a grove in the Department grounds, previously referred to by 
Professor Comstock in his report for 1880. In Insect Life, Vol. 
VII, p. 120, Mr. C. L. Marlatt gives the result of experiments 
against this insect. He found that the newly hatched young 
could be killed by spraying the infested trees with kerosene emul- 
sion, one part to thirteen parts of water. In the same volume, 
page 428, a brief reference is made to a note by Mr. R. Newstead 
in the Entomologist’s Monthly Magazine for April, 1895, in which 
he states that, although birds are not usually supposed to feed on 
scale insects, he had found that the blue tit and longtailed tit 
feed on this and certain other species. 

It is probable that, except in isolated cases, the species has 
never been a serious pest in this country. 

As its name implies, this scale attacks the oak. ‘Some idea of 
its general appearance can be had by referring to Plate XIX, 
fig. 6. This figure is from a photograph of an infested twig, 
natural size. The female scales are nearly circular and somewhat 
conical. They are dark or yellowish green in color. When one of 
the mature scales is removed, it will be found to have made a pit- 
like depression in the bark. The mature female scales will meas- 
ure from 1 mm. to nearly 2 mm. in diameter. According to Sig- 
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noret, as quoted by Comstock, the male scales are oval and usu- 
ally smaller than the females, measuring but 1 mm. in length. 
But little is known of the life history of this species. 

We have seldom found this scale in the nursery. It may do 
serious injury on large trees, however. <A good ‘illustration of 
this is on one of the principal streets of Geneva, where most of 
the English oaks, Quercus robar, which line the streets for two or 
three blocks on either side, have been either killed or nearly so — 
by this scale. So far as we know its only food plant is the oak. 


Tue San José Scare. 
Aspidiotus perniciosus Comst. 


At present this is the most important of all the species of in- 
sects which attack nursery stock. It is important, not only be- 
cause of the injury to the trees which it is capable of doing, but 
because nurserymen and fruitgrowers are afraid of it, and hence 
hesitate to buy stock from a nursery in a locality where the scale 
is known to exist. It is also of especial interest.to nurserymen 
and fruit growers in this State because it is being found each 
season in new localities within our borders. The finding of the 
scale in a small nursery near Union Springs probably means that 
it has been sent to numerous localities within the State. Much 
has been written about it and it has been described and its life 
history written over and over again. Yet a very large majority 
of the nurserymen and fruit growers of the State seem to have 
but little idea of the true nature of the insect. It may be well, 
therefore, to give a somewhat detailed account of it in these 
pages. 

History.—The original home of the San José scale is not posi- 
tively known. Some writers think that it originally came from 
South America while others believe that its native home may 
have been Japan or possibly Australia. But wherever its original 
home may have been it is said to have been known in the San 
José Valley, California, as early as 1870. In 1880 Prof. J. H. 
Comstock described it and gave it its scientific name. It was 
pot discovered in the east until 1893 when a few trees in an 
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orchard at Charlottesville, Va., were found infested. Subsequent 
investigations showed that these trees came originally from a 
New Jersey nursery. In 1894 the scale was found on Long Island 
and other points in this State. : 

Present distribution—According to Messrs. Howard and Mar- 
latt* the scale was known in 1896 in Alabama, Arizona, Califor- 
nia, Delaware, Florida, Georgia, Idaho, Indiana, Louisiana, Massa- 
chusetts, Maryland, New Jersey, New York, New Mexico, Ohio, 
Oregon, Pennsylvania, Virginia, Washington, West Virginia and 
British Columbia. In addition to the above states it is now 
known to occur in several localities in Michigan and in the proy- 
inces of Canada. In this State it has been found in the following 
counties: Suffolk, in several orchards; Queens, in three nurseries; 
Kings, in one small orchard near Brooklyn; Orange, in an orchard 
at New Milford (Dr. Lintner); Dutchess, in an orchard near Pough- 
keepsie; Columbia, in an orchard near Germantown and two at 
Kinderhook; Tompkins, on ornamentals on the campus of Cornell 
University; Seneca, two trees, which have been burned, in an 
orchard near Farmer; Cayuga, in an old nursery near Union 
Springs. 

Food plants.—The following list of food plants, which includes 
those observed up to 1896, is given by Dr. J. B. Smith.+ It will 
be of especial interest to nurserymen and hence is given here in 
full. Linden, enonymus, almond, peach, apricot, plum, cherry, 
locust, spireea, raspberry, blackberry, rose, hawthorne, cotoneas- 
ter, pear, apple, quince, flowering quince, gooseberry, currant, 
flowering currant, persimmon, acacia, elm, osage orange, English 
walnut, pecan, hickory, alder, chestnut, oak, birch, weeping wil- 
low, laurel leaved willow, Kilmarnock willow, sumach and grape. 
A list published in July, 1897, by Prof. F. M. Webster includes 
black walnut, Carolina poplar, lombardy poplar, golden leaf 
poplar, European willow, cut leaf birch, flowering peach, 
flowering cherry, American linden, European linden, hardy 
catalpa and mountain ash in addition to those given above. 


*U. S. Dept. Agr. Div. Ent. Bul. 3, new series. 
tN. J. Agl. Exp. Stas. Rept. 1896, p. 547. 
tOhio Agl. Exp. Sta. Bul. 81, p. 184, 
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From the above lists it will be seen that the scale may be 
found on practically all classes of nursery stock grown in the 
east. It is not known to attack citrus fruits. 

Descriptions and life history—A good idea of the general ap- 
pearance of-the scale is given in Plate X XI, figs. 1 to 4. Here the 
scales are shown natural size and enlarged on both twigs and 
fruit. The female scales are greatly in excess of the males, which 
is the case with most other scale insects. The following 
description is taken from Bul. 3 (new series), U. S. Department 
of Agriculture Division of Entomology, by Howard and Marlatt, 
p. 46: “The scale of the female is circular, very slightly raised 
centrally, and varies in diameter from 1 to 2 mm., averaging 
about 14 mm. The exuvie is central or nearly so. The large 
well-developed scales are gray, excepting the central part 
covering the exuvis, which varies from pale to reddish yellow, 
although in some cases dark colored. The scale is usually smooth 
exteriorly or sometimes slightly annulated, and the limits of the 
larval scale are always plainly marked. The natural color of the 
scale is frequently obscured by the presence of the sooty fungus 
[Fumago salicina]. | 

The microscopic characteristics of the mature female are 
shown at Plate XX, fig. 2. At 6b the ornamentation of the anal 
plate is shown. This is of especial value in determining the 
species. Those who wish to make microscopical examination of 
the insect to determine the species, will find that the character- 
istics of the anal plate can be brought out by boiling the insect 
for a few minutes in a weak solution of caustic potash, then 
washing, then, after placing in alcohol for a short time, cleaning 
in oil of cloves or other convenient cleaning solution. The speci- 
men should then be mounted in balsam. The male scale is darker 
than the female scale, “oblong oval” in shape, “nearly twice 
as long as wide and about half the diameter of the female scale.” 
(Howard and Marlatt.) The mature male is a delicate two 
winged insect, orange yellow in color excepting the head, which 
is somewhat darker. 

The main points of the insect’s life history may be briefly 
stated as follows: In this climate, if an infested tree is ex- 
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amined during the winter the scales will be found varying in size 
from less than half grown to fully matured. On badly infested 
trees they are crowded ‘in great numbers very close together. 
On trees not badly infested they will be found in groups of from 
two or three to many more with numerous individuals scattered 
about on the bark. The writer has not had an opportunity of 
studying the life history of the scale in western New York until 
within the past few weeks, and hence no observations have been 
made as to the time the females first begin producing young in 
the spring. On Long Island, however, the males mature in 
April and during the following month the females begin giving 
birth to young. Unlike most scale insects, the young are 
brought forth, in nearly all cases, alive. According to Howard 
and Marlatt the average number of young produced by a single- 
female is 400. The period during which an individual female 
will continue producing young lasts for six or seven weeks. The 
newly born scales are nearly microscopic in size, with bodies 
oval in shape, when viewed from above, and orange yellow in 
color. They remain under the mother scale for a short time, 
finally coming forth to wander about until a suitable place is 
found to insert their sharp thread-like sete by means of which 
they suck the sap. By this time thread-like waxy secretions 
have begun to appear on the back of each little scale. These 
waxy secretions together with the cast skins form the scales. 
At first there is no difference in appearance between the male and 
female scales, but according to Howard and Marlatt* the differ- 
ence becomes apparent after the first molt. Owing to the com- 
paratively long period during which young are produced it is 
difficult to ascertain the number of generations. Judging from 
the scales, as they appear in the winter, however, it is probable 
that young are produced until the latter part of the summer or 
early in the fall. After all their young have been brought forth 
the old females die, the young surviving to continue the species. 
Means of distribution—Locally the active scales are undoubt- 
edly carried about by birds; insects, such as beetles; and prob- 
ably on the clothing of persons working in the infested nursery 


*U. S. Dept. Agr. Div. Ent. Bul. 3, new series, p. 46, 
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or orchard. An illustration of this was noticed in one of the 
nurseries previously referred to. In this nursery it is evident 
that the scales were first introduced on a few trees. These are 
very badly infested, those in their immediate vicinity less so and 
those four or five rods away still less. Along the road border- 
ing this nursery and about forty rods away are a dozen or more 
pear trees which have been in bearing about two years. These 
are healthy, vigorous trees and are only very slightly infested 
having evidently become infested only within the past year. It 
seems very probable that the only way the scales could have been 
brought to these trees was by some of the means above referred 
to. 

It is undoubtedly safe to say that the scale is sent broadcast 
over the country by means of nursery stock more than in any 
other way. It is true that infested pears from California have 
frequently been found on fruit stands in some of our eastern 
cities, but there is very much less chance of spreading the scale 
_ in this way than by infested nursery stock. Infested trees dug 
either in the fall or spring will carry dormant scales. 

Remedial measures.—Various insecticides have been tested in 
the east against this insect. Eight of the most important of 
these are discussed in Bulletin No. 87 of this Station. The insec- 
ticide which has proved the most successful in the east is whale 
oil soap. This should be applied at least twice to the infested 
trees in the fall after the leaves have fallen, at a strength of two 
pounds to a gallon of water. Another application should be 
made in the spring before the buds begin to swell. A portion 
of an infested plum orchard which was carefully sprayed with 
whale oil soap at this strength was practically freed from the 
scale after two applications. It is important to have good whale 
oil soap. That manufactured by Leggett Bros., 301 Pearl Street, 
New York, and by James Good, 514-518 Hurst Street, Philadel- 
phia, is highly recommended. Dr. J. B. Smith* recommends a 
fish oil soap, which can be made after the following formula: 


WONCENEPATEU? liv. Gy' 0. 2.0 tors shore tome erate claret tenes ore eater 314 pounds, 
VMCCIIT Ss DIARIO Er ait Geis EEE TPG tin Att ote atime hae, sia o.oo 7% gallons. 
US TV AO LL eyes osteo. cvoueitvaue.cYo tele, cuss Zeke, dO) deemecevers tereKatells Moree eee eae Rane 1 gallon. 


*N. J. Agr. Exp. Stas. Rept. 1896, p. 559. 
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_ The lye should be dissolved in boiling water and the fish oil at 
once added. This mixture should be kept boiling for two hours 
and then allowed to cool. This soap should be used at a strength 
of one pound to one gallon of water. 

Pure kerosene oil has been used as a winter application with 
varying degrees of success. It will kill all the scales with which 
it comes in contact, but unless the tree is very hardy or the con- 
ditions are just right it is liable to kill the tree also. It should 
not be used except in extreme cases. 

When the trees or nursery stock are to be fumigated with 
hydocyanic acid gas, the gas may be generated after the follow- 
ing formula: 


Fused cyanide of potassium (98 per Cent). ........... eee ee ee ee ees 1 oz. 
Sulphuric acid, commerCial............. ce eeee eee ee eer e cece cons 1 02. 
TRV ERIGID - Golcconcthin Gi Au ONE RO in eR OTE CA DIB eC ICRC Ceiba? CRUISE RONEN Hriay 3 OZs. 


Pour the water and the sulphuric acid into a glass or glazed 
earthenware dish. When this is placed where it is to remain 
add the cyanide of potassium. This will generate enough gas for 
150 cubic feet of space. Much care should be taken that the 
operator does not breathe any of the fumes. 

Fumigation is not considered the most practical method of 
treatment for infested orchard trees here in the east, but it may 
be used for infested nursery stock. On another, page reference 
is made to treating nursery stock in large cellars. A convenient 
house for fumigating a small amount of nursery stock is shown 
at Plate XXII. These may be built any convenient size. They 
are built of a double thickness of boards with building paper be- 
tween to make them as nearly air tight as can be conveniently 
done. The door is made to fit very tight. The stock is piled in 
the house in such a manner as to allow the gas to circulate freely. 
One generator with enough material to fill the space is placed 
about the middle of the floor and as soon as the cyanide is added, 
the door is shut and the stock left for an hour. When the fumi- 
gating is done on a cool, cloudy day or at night, there is practi- 
cally no danger of injuring the stock as shown by the fact that 
various varieties of fruit trees, also currants and gooseberries, 
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have been exposed in the building shown in the plate and in 
others in their immediate vicinity, all night without the least 
apparent injury. 

A closely allied species common in New York.—This insect, 
Aspidiotus ancylus Putn., resembles the San José scale in gen- 
eral appearance and is frequently mistaken for it. It is not a 
serious pest in this State, however, but in the south it may occur 
in sufficient numbers to do serious injury to the infested plants. 
Its life history has not been worked out for this locality. 

We have frequently found this species in the nursery, usually 
on young plum trees, but in no instance were the scales in suffi- 
cient numbers to injure the trees to an appreciable extent. 

According to Prof. T. D. A. Cockerell* this scale is found up- 
on ash, maple, beech, linden, oak, osage orange, peach, hackberry, 
bladder nut and water locust. 


PLANT LICE. 

The nature of these insects in general need not be enlarged 
upon here as the principal prints in their development will be 
touched upon in another bulletin. These insects were unusually 
abundant last year in both nurseries and orchards. One of the 
species, Hyalopterus pruni, which was abundant on the plum last 
season is shown at Plate XXIV, fig. 5. This species was also 
very abundant in some of the nurseries examined last season but 
will be discussed more in detail in the bulletin above referred to. 


Tue Woo iy Lousp or THE APPLE. 
Schizeneura lanigera Hausm. 

The writer has found this species more common in New York 
nurseries than any of the other injurious insects. As a rule 
apple trees were the worst infested, but blocks of pears or quince 
trees growing next to blocks of infested apples, were also usually 
infested. 

The life history and habits of this insect together with its im- 
portance as a nursery stock pest are discussed by the writer in 
the Annual Report of the Station for 1896, pages 570-577, and 
hence it will be unnecessary to discuss these points in detail here. 


*U. S. Dept. Agr. Div. Ent. Bul. No. 6, technical series, p. 20. 
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It may be stated, however, that in some sections of the State this 
species of woolly aphis is doing very serious injury every year 
both in the nurseries and young orchards. The insect and its 
work are illustrated at Plate XXIII, figs. 1 to 5. All of the 
photographs for this plate were made from an infested apple 
tree taken from a nursery at Geneva, The insect works on both 
roots and branches. Those infesting the former are referred to 
as the root inhabiting form and those on the branches'‘as the 
aerial form. The injury to the roots caused by the lice is shown 
at Fig. 3. The larger roots are more or less deformed and are 
covered with galls. A nearer view of some of the galls is shown 
at Fig. 4. Fig. 1 shows the appearance of a badly infested twig. 
The lice collect on the under sides of the limbs and twigs and 
secrete a bluish white cottony substance which completely covers 
them. If these lice are removed it will be found that they have 
formed numerous galls and pits on the bark. At Fig. 2 one of 
these galls and some of the lice, with most of the cottony sub- 
stance removed, are shown enlarged to about four times natural 
size. 

The lice are distributed in the nursery or orchard by means of 
the migrating females, but they are distributed over the country 
by means of infested nursery stock. Many trees with infested 
roots are shipped, but the lice are frequently found in the scars 
along the trunks of the young trees as shown at Fig. 5. The 
lice hibernate in these scars and other similar places on the 
trees. The winter eggs may also be frequently found among 
these hibernating lice. In a large majority of cases the infested 
trees found on the packing grounds during the past two seasons 
by the writer, were harboring the lice in these scars on the 
trunks only, very few of them having infested roots. It is im- 
portant that nurserymen and buyers take pains to avoid selling 
or planting stock thus infested. The lice can be easily and 
quickly killed by touching these infested scars with a cloth 
saturated with kerosene oil. 

This insect is widely distributed throughout the United States 
and is well known in Europe. It is probably found in this State 
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wherever apples are grown. Our records show that it has been 
either observed by the writer in injurious numbers or reported 
to the Station from the following counties: Chautauqua, Mon- 
roe, Wayne, Ontario, Yates, Seneca, Cayuga, Columbia, Dutch- 
ess, Queens and Suffolk. 

BORERS. 


This group includes a number of the most serious pests in nur- 
sery and orchard trees. By “borers” is usually meant those in- 
sects which bore into the roots, trunks or branches of the in- 
fested plant. As the larve are most active in the injurious work 
the term refers especially to them. The only species of borer 
which was found doing serious injury in the nurseries is the 
peach tree borer. 

THe PreacH TrEep Borer. 
Sannina exritiosa Say. 

This insect is also discussed at length in the Annual Report 
of this Station for 1896, pp. 559-567, and hence need be only 
briefly mentioned here. 

The nature of the insect is shown at Plate XXIV, figs. 1 to 3. 
The injury is done by the larve which bore into the trunk or 
roots, feeding largely on the sapwood. One of the larve is shown 
-at Fig1. At Fig. 2 the pupa (a) and male (6) and female (c) moths 
are shown. Both figures are from photographs showing the 
originals natural size. At Fig. 3 an upper and side view of one 
of the larve slightly enlarged is shown. 

In some sections of the State this insect is usually very abun- 
dant. The borers were much less frequently found the past 
season than the season previous. 

This insect has also a wide distribution and is well known in 
all parts of the State. We have found it especially abundant in 
Monroe, Wayne, Ontario, Seneca and Cayuga counties. 


CASE-BEARING INSECTS. 


Under this head may be included two species of insects which 
have done serious injury in the.nurseries and orchards, especially 
the latter, in this State during the past two seasons. These are 
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commonly known as the pistol-case-bearer and the cigar-case- 
bearer. They are called case-bearers because the caterpillars 
construct cases for themselves which they carry on their backs 
and which serve as protection to the owners. 


THE PisToL-CAsE-BHARER. 
Coleophora malivorella Riley. 

This insect should receive the careful attention of both nursery- 
men and fruit growers as it is becoming a very serious pest. It 
is especially injurious to the apple and pear and is known to 
attack the quince. The principal injury is done to the buds and 
expanding leaves. The young caterpillars construct pistol- 
shaped cases soon after hatching. They hibernate in these and 
during the winter the cases may be seen attached to the twigs, 
as shown at Plate XXIV, fig. 4. The case-bearers are more no- 
ticeable during the spring or early summer as their cases are 
much larger and their injurious work more apparent. This 
insect is discussed in detail in Bulletin No. 122 of this Station. 

The pistol-case-bearer is probably distributed over a consider- 
able area in the eastern states. It is especially injurious in the 
apple orchards of western New York. The writer has observed 
it in seriously injurious numbers in some of the large orchards 
in Orleans, Monroe, Wayne, Ontario and Seneca counties. 


CiGAR-CASE-BEARER. 
Coleophora fletcherella Fernald. 

A closely allied species is the cigar-case-bearer. The case of 
the mature caterpillar resembles a miniature cigar, hence the 
name. The writer has not observed this species in the nursery 
as frequently as the other, but it is well known as a serious pest 
in the apple orchards, especially in the western part of the State. 
The hibernating case-bearers of this species are not as easily de- 
tected as those of the other. Their cases are smaller, usually a 
little lighter colored and bent in the shape of a crescent moon. 
They are usually found close beside the winter buds or partially 
hidden in a fold in the bark or the angle made by a branching 
twig. It is as widely distributed as the former species and is 
found on the same food plants. 
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Tse Bup Mora. 
T'metocera ocellana Schif. 


Although not a case-bearing insect the discussion of the 
species may be placed here for convenience. 

History.— This species is probably of European origin. It was 
known as a serious pest in this country nearly fifty years ago. 
Since then it has been recorded as a serious pest in various parts 
of the eastern states. 

Present distribution.—It is probably well distributed through- 
out the eastern states. It is also well known in Canada. It has 
been found in Missouri and as far west as Idaho. 

Food plants.—The writer has observed this insect upon apple, 
pear, plum and peach trees. According to Prof. M. V. Slinger- 
land,* who has made a careful study of this species, it also 
attacks the cherry, quince and blackberry. 

Descriptions and life history The life history of this insect has 
not been studied out by the writer. As given by Prof. Slinger- 
land, in the bulletin above referred to it is briefly, as follows: 
Usually the nurseryman or fruit grower is not aware that this 
insect is injuring his trees until he finds that many of the leaf 
buds fail to produce leaves in the spring. Upon examination the 
little brown caterpillars may be found eating out the tender 
centers of the swelling buds. Later in the season they attack the 
unfolding leaves, drawing them together with silken threads as 
shown at Plate XXIV, fig. 6. By June the caterpillars are full 
grown. The pupa stage is passed in these nests, “in a tube of 
dead leaves,” and lasts about ten days. The parent insects are 
dark ash gray moths marked with a cream white band across the 
front wings. In three or four days after emerging the moths lay 
their eggs. The eggs resemble minute drops of water and are 
laid singly or in clusters on the leaves. The eggs hatch in from 
seven to ten days. The young caterpillars soon begin to feed on 
the skin of the leaf. They also make for themselves tubes of silk 
usually along the midrib of the leaf. They continue to feed dur- 
ing July and part of August, devouring only the soft parts of the 


*Cornell Univ. Agl. Exp. Sta. Bul. 107, p. 67. 
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leaf. During August the caterpillars migrate to the twigs where 
they spin silken cases on which to pass the winter. These cases 
are about one-eighth of an inch long, and as they lie close to the 
bark and resemble it in color are not readily detected. 

The writer has quite frequently found these cases with their 
hibernating caterpillars on nursery trees about to be shipped 
from the packing grounds. It is in this manner that the insect is 
most readily distributed over the country. 

Remedial measures— Where practicable the trees should be 
thoroughly sprayed with Paris green, 1 pound to 150 gallons of 
water, before the buds open in the spring. Two applications will 
be found better than one, the object being to keep the buds 
coated with the poison so that the first meal of the caterpillars 
in the spring will be a poisoned one. Experiments at this Sta- 
tion have shown that the bud moth can be held in check in this 
way. 

In nurseries and in orchards, also, serious injury may be pre- 
vented by cutting out the nests which are rendered conspicuous 
by the partially dead leaves. This should be done before the 
moths come forth, thus reducing the numbers of the next brood. 


EXPERIMENTS IN TREATING INFESTED NURSERY 
STOCK. 


Dippinc Youne Stock INFESTED WITH PLANT LICE. 


As noted on a previous page, plant lice have been unusually 
abundant during the past season. Their injurious work has been 
especially evident in the nurseries. The greatest injury was 
usually caused to seedling and one-year-old fruit trees. The lice 
attacked the tender leaves at the tips of the young trees soon 
causing them to curl so badly that the insects could not be 
reached with a spray. In the nursery in which the experiments 
were made the infested trees, principally sweet cherry, apple and 
pear trees, showed serious injury from the effects of the lice. 
The experiments were undertaken with a view to determining a 
practical method of checking the injurious work of the lice. It 
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was evident that spraying would not be a success and so dipping 
the infested trees in a solution of whale oil soap and water was 
resorted to. It might at first seem that this method would be 
impractical because of the time and labor involved, but it should 
be remembered that the lice appear on comparatively few trees 
first, others becoming infested from these later in the season, and 
hence if they are successfully treated more serious injury by the 
lice may be prevented. 

All of the trees used in the experiments were seedlings, one- 
year-olds and two-year-olds. As the lice were congregated on the 
leaves at the tips it was necessary to wet only this portion of the 
tree. The dipping of the stock was found to be a very simple 
matter. Three or four men carrying pails filled with the solution 
passed through the blocks and, picking out the infested trees, 
bent them over carefully and dipped their tips into the solution, 
taking care to hold them long enough to wet all of the lice. It 
was found unnecessary to spend more than two minutes to a tree. 

Experiments About a thousand trees were used in experi- 
ments, which for convenience may be divided into six blocks. 
Blocks I and II were sweet cherries badly infested with the black 
cherry aphis, Myzus cerasi. Blocks III and IV were apples also 
badly infested, but with the apple aphis, Aphis mali. Blocks V 
and VI were standard pears infested with a species of plant lice, 
Aphis sp. Blocks I, II] and V were treated the same day, a bright, 
warm day about the middle of July, with a solution of whale oil 
soap, 1 pound to 3 gallons of water. Blocks II, 1V and VI were 
treated within two days of this time, under practically the same 
weather conditions, with a solution of whale oil soap, 1 pound 
to 7 gallons of water. But one application was,made in each 
case. J 

Results—In nearly every case where the stronger soap solu- 
tion, 1 pound to 3 gallons, was used, the leaves were more or less 
injured. The pears were injured most while there was not much 
difference between the apples and cherries. So far as could be. 
ascertained, all of the lice on these trees were killed. The.weaker 
solution, 1 pound to 7 gallons, did not injure the foliage in any 
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instance, but proved fully as effectual as the stronger solution in 
killing the lice. These treated trees were not seriously infested 
again during the season. 

Conclusions—The above experiments indicate that, when young 
nursery trees become so badly infested with plant lice as to make 
spraying impractical, they may be successfully treated by dipping 
the curled tips in a solution of whale-oil soap, one pound to seven 
gallons of water. The expense and labor were so slight as to be 
factors of but little importance. When thoroughly done but one 
treatment is necessary under ordinary circumstances. 


SPRAYING YOUNG GRAFTS. 


Most of these experiments were conducted against a large 
species of flea-beetle, Systena hudsonias Forst. The beetles were _ 
very abundant during June and July on apple and pear grafts in 
a nursery near the Station. The beetles fed voraciously on both 
upper and under surfaces of the leaves, eating away the tender 
tissue and causing them to wither and die. About twenty-five per 
cent of the grafts were killed before the experiments were com- 
menced, and a whole block of 20,000 apple grafts was seriously 
threatened. The beetles were also doing serious injury in a small 
block of two-year-old apples and a large block of two-year-old 
pears in the same nursery. Green arsenite was used in all the 
experiments, and in each case sufficient lime was used to make 
the mixture “milky” in appearance. A barrel and pump, 
mounted on a small stone boat which could be easily hauled be- 
tween the rows by one horse, was used. To each lead of hose a 
V was attached so as to support two short lengths of hose. Two 
men followed the pump, spraying two rows at a time, thus requir- 
ing three men to do the work. Improved Vermorel nozzles were 
used. 

Experiments.—Block 1; one-year-old apple grafts sprayed June 
16, with green arsenite, 1 pound to 150 gallons of water. June 18 
this block was again sprayed, but the poison was used at a 
strength of one pound to 100 galions of water. June 25 a third 
application was made, the poison being used at the same strength. 

30 
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Block II; two-year-old apple trees sprayed June 18 and again 
June 25, with green arsenite, one pound to 100 gallons of water. 

Block III; two-year-old pear trees sprayed June 18 and again 
June 25 with green arsenite as in Block II. 

Block IV; one-year-old apple grafts badly infested with canker 
worms. This block was sprayed early in June with the green 
arsenite, one pound to 100 gallons of water. A second applica- 
tion of the poison was unnecessary. 

Results —The green arsenite at one pound to 150 gallons of 
water had but little effect on the beetles. Where the stronger 
mixture was applied the effect was very apparent, after the second 
application. But few live beetles could be found, and after the 
third application no further injury to the stock was noticed. A|l- 
though most of the spraying was done on a bright warm day, the 
most tender leaves did not show the slightest indications of hay- 
ing been burned by the green arsenite. 

Block IV was freed from canker worms by one application of 
the poison at the strength stated. 

Conclusions.—While these experiments should be carried fur- 
ther before final conclusions are reached, the results indicate that 
young grafts may be safely sprayed with the green arsenite, one 
pound to 100 gallons of water, provided enough lime is added to 
give the mixture a “ milky ” appearance. . It may be here stated 
that it is important to add the lime as it not only makes the mix- 
ture spread and adhere to the leaf better, but prevents burning 
the foliage. 

SPRAYING Cut-LHAVED BIRCH. 

These trees constituted a small block in one of the Geneva nur- 
series. Nearly all of the trees were badly infested with thrips 
[Thrips sp.] These are very small, almost microscopic insects, 
which feed on the soft parts of the leaves, soon causing them to 
wither and die. They are frequently very injurious, and are well 
known to both gardeners and fruit growers. They are hard to 
reach with insecticides, as they fly away as soon as disturbed by 
the spray mixture. The trees in question were beginning to show 
the injury which the insects were causing before the spraying was 
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done. In all cases much pains was taken to wet both upper and 
under surfaces of the leaves. 

Experiments.—About the middle of June the block was sprayed 
with a solution of whale-oil soap, one pound to seven gallons of 
water. After waiting two days no beneficial results were appa- 
rent. The block was again sprayed with whale-oil soap, one 
pound to four gallons of water. This had the effect of keeping 
the insects away for a few days, but injured the foliage slightly 
during one or two warm bright days which followed the applica- 
tion of the soap. In about six days from this last application the 
trees were again sprayed, this time with whale-oil soap, one 
pound to seven gallons of water, with the addition of flowers of 
sulphur, one ounce to each gallon of solution. This proved much 
more effectual than either of the other applications. Another 
application of the soap solution with the sulphur added was made 
a week later. Although this species of thrips continued abundant 
throughout the season on other ornamentals in the immediate 
vicinity of the block of birch, no further injury of a serious nature 
resulted to the sprayed trees. 

Conclusions.— These experiments indicate that thrips can be 
held in check by a whale-oil soap solution, one pound to seven 
gallons of water, with the addition of one ounce of flowers of 
sulphur to each gallon of the solution when attacking trees simi- 
lar to the cut-leaved birch. It should be remembered that it is 
important that the leaves should be drenched on both upper and 
under surfaces. 


EXPERIMENTS IN FUMIGATING NURSERY STOCK. 


These experiments have only just begun, and hence require but 
brief mention here. Fumigating nursery stock is usually done 
for the purpose of killing the San José scale. If fumigation can 
be made practical in the large cellars used by nurserymen it will 
be an inexpensive way to treat a large amount of stock, and a 
preventive to the spread not only of the San José scale, but other 
insects, such as the woolly aphis, bud moth, pistol-case-bearer and 
other injurious species. Experiments along this line are being 
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conducted in the insectary at the Station and in one of the large 
frost proof cellars of the Chase Nursery Co., at Rochester. The cel- 
lar is 80 feet long, 40 feet wide and 16 feet high. This was filled 
with fruit trees of all varieties and fumigated with hydrocyanic 
acid gas. Before the gas was generated, twigs infested with the 
woolly aphis and the pistol-case-bearer were placed in different 
parts of the cellar including the remotest parts and under some 
of the piles of trees. The trees were exposed all night, fourteen 
hours. The temperature in the cellar was a little above freezing. 
The twigs were carefully examined and all of the lice were dead. 
The pistol-case-bearers are apparently dead, but are being kept 
in the insectary awaiting results when it becomes time for them 


to revive. 
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EXPLANATION OF PLATES. 


Plate XIX. Fig. 1, the oyster-shell bark-louse, natural size; 

2, view of under surface of some of the scales showing eggs, en- 
larged; 3, photomicrograph of some of the eggs; 4, scurfy bark- 
louse, natural size; 5, plum lecanium, a, enlarged, b, natural size; 
6, the oak scale, natural size. 
Plate XX. Fig. 1, the oyster-shell bark-louse; a, adult male; 
b, foot of same; c, young larva; d, antenna of same; e, adult fe- 
male taken from scale—a, ¢, e, greatly enlarged, b, d, still more 
enlarged. 

Fig. 2. The San José scale, adult female before development 
of eggs; a, ventral view showing very long sucking setae; b, anal 
plate, showing characteristic ornamentation of edge, greatly en- 
larged. 

(L. O. Howard and C. L. Marlatt, United States presi: of 
Agriculture, Division of Entomology.) 

Plate XXI. The San José seale. Fig. 1, infested pear [Duchess 
d’Angouleme]; 2, portion of the pear enlarged, showing scales 
about four times natural size; 3, infested pear twig, natural size; 
4, section of the same, enlarged. 

Plate XXII. Small house for fumigating nursery stock. 

Plate XXIII. The woolly louse of the apple. Fig. 1, infested 
apple twig, natural size; 2, section of the same twig enlarged, 
showing gall and lice; 3, roots of young apple, showing galls 
made by the lice; 4, some of the galls, natural size; 5, scar on 
trunk of young apple tree in which lice have congregated. 

Plate XXIV. Fig.1, plumroot showing workof peach tree borer; 
2, a, pupa case with chrysalis emerging; 6 and c, male and female 
moths; 3, larva, two views. [Fig. 2, natural size; Fig. 3, slightly 
enlarged. From photographs by Mr. F. A. Sirrine.] 4, pistol- 
case-bearers hibernating on apple twig, natural size; 5, plant lice, 
Hyalopterus pruni, on under surface of plum leaf, enlarged; 6, 
young apple leaves drawn together by larva of bud moth. 


Il*|PLANT LICE: DESCRIPTIONS, ENEMIES AND 
TREATMENT.* ; 


Vv. H. LOW®B. 


SUMMARY. 


Plant lice are among the most important of the injurious in- 
sects. They may be found every year in the orchard and garden, 
but seldom in such numbers as during the past season. 

Plant lice do not devour the tissue of the host plant, but suck 
the sap by means of their tube-like mouth parts. They swarm 
upon the open leaf-buds and on the under surfaces of the leaves, 
causing them to curl and to become otherwise distorted. These 
insects multiply with great rapidity, but are held in check to a 
certain degree by numerous predaceous and parasitic insects. In 
most species the young are born alive during the spring and sum- 
mer, eggs not being produced until fall. 

As plant lice suck their food, Paris green and similar poisons 
cannot be depended upon when used in the ordinary manner. 
Some external irritant must be used instead. Numerous insecti- 
cides of this nature are recommended. One of the most impor- 
tant is good whale-oil soap. Experiments during the past season 
show that one pound of whale oil soap to seven gallons of water 
will kill plum and currant lice. The solution should be applied 
in a fine spray to the under surface of the leaves. It is impor- 
tant that the work be done very thoroughly. The first appli- 
cation should be made as soon as the lice appear in the spring, 
which will be soon after the leaf-buds open. A second or third 
application may be made, as occasion demands. 
~e Reprint of Bulletin No. 139. 
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INTRODUCTION. 


Plant lice are among the most important of the injurious in- 
sects. They infest all kinds of fruits, vegetables and ornamental 
plants. Although present every year, some seasons are more 
favorable for their development than others. The past season 
has been one of this kind, and various species of plant lice have 
caused serious injury throughout the State, especially to orchard 
and bush fruits. The large number of inquiries received at the 
Station asking for information concerning the nature and habits 
of these insects, together with the best-known methods of com- 
bating them, indicate the wide-spread injury caused by the lice 
and the need of information concerning them. 

Plant lice are also among the most difficult insects to study. 
To work out all the details concerning the life history of any 
one species would, under ordinary circumstances, require more 
than a summer’s work for a single individual. Observations on 
the species referred to in this bulletin were not begun, systemat- 
ically, until last spring. The work is, therefore, necessarily in- 
complete; yet the existing circumstances are such that it seems 
best to publish a portion, at least, of the results thus far obtained. 


PLANT LICE. 
CLASSIFICATION. 


Plant lice are true bugs. They belong to one of the larges: 
and, from an economic standpoint, one of the most important 
orders of insects, namely, the Hemiptera. The mouth parts of 
insects of this group are modified into beak-like tubes, by means 
of which they suck their food. They are thus also classed with 
the suctorial feeders, as distinguished from those insects which 
masticate their food. 


How Puant Lice Ostain THEeir Foon. 


By carefully observing a plant louse when feeding, either from 
directly in front‘or from the side, it will be observed that the 
beak is extended so as to touch the surface of the leaf or is 
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thrust slightly into it. The beak incloses the thread-like mouth 
parts which the louse forces from the apex into the tissue, pro- 
ducing a wound which causes the sap to flow. This liquid food 
is pumped through the beak into the insect’s body by means of 
suctorial muscles. Thus each plant louse is literally a minute 
pump, which robs the host plant of a portion of its sustenance. 


NATURE OF THE INJURY CAUSED BY PLANT LICE. 


Although all plant lice suck the sap of the host plant, the 
direct injury which they do may be manifest in different ways. 
Thus in some cases galls or pit-like depressions are formed on 
the parts attacked, as is the case with the woolly aphis, and cer- 
tain species which produce galls on the leaves. Most species, 
however, which attack the leaves of cultivated fruits, cause them 
to curl, and, if the lice are very abundant, to wither and finally 
drop off. 

An indirect injury caused by these insects is through the honey 
dew which they secrete. On badly infested trees the branches, 
leaves and fruit become coated with this sweet liquid, which, in 
the process of drying, becomes sticky. This sticky coating soon 
turns black, because of a black fungus which readily grows in it. 
Thus both the trees and fruit soon become unsightly, and, not 
infrequently, the latter is made unfit for market. 


Lire HIsTory. 


As the life history of these interesting insecis is not usually 
well understood by those not especially interested in the study of 
insects, it may be well to state briefly the main points in their 
development. The life history of different species varies, but 
the following will serve as a general illustration: 

If a colony of plant lice is examined in the late spring or 
early summer it will be found to consist of winged and 
wingless females in all stages of development, from the newly 
born larve to the full grown individuals. The mature females 
give birth to living young with astonishing frequency. 
All of the young of these broods are females which mature 
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in an incredibly short time, giving birth, in turn, to female 
young at an equally rapid rate with their parents. Winged 
females are produced from time to time, apparently as occasion 
demands, for the dissemination of the species. These winged 
lice fly to other food plants or to other leaves on the same plant 
and start new colonies. This is continued during the summer. 
In many cases the lice migrate to new food plants for a portion 
of the summer. In the fall they may return to food plants of 
the same species as the original. These migratory broods con- 
sist of winged females. A generation of sexual forms, true 
males and females, is produced sometime during the fall. After 
pairing, each female produces one or more eggs. The eggs are 
usually placed on the twigs near the buds. They remain dor- 
mant all winter, hatching early in the spring into agamic females 
which, as they start the first broods of the season, are known as 
“stem mothers.” It will be noticed that no male insects are 
produced throughout the season until fall. Reproduction is by 
a process known as budding. The following forms enter into 
the life cycle of a species during the season. The wingless and 
winged agamic female, the sexual female, the male, the winter 
egg and the “ stem mother.” 


Tur PRINCIPAL INSECTICIDES USED IN COMBATING PLANT-LICE. 


These kill by contact. Internal poisons, such as Paris green 
and London purple, will not kill plant-lice when sprayed upon 
the leaves. The reason for this will be apparent when it is 
remembered that these insects suck the sap from beneath the 
surface of the leaf instead of devouring the leaf itself. The in- 
secticides used for this purpose include kerosene emulsion, the 
kerosene-water mixture, whale-oil soap, tobacco in various forms, 
pyrethrum powder and hot water. 

Kerosene emulsion.—This insecticide may be made after the 
following formula: 

PRG Me sys cro cic). iiiava tatins Sverss wate pate ORS ror eta toveken tid bhael oi ckahoto ete me Pa ota cee 1 gallon. 


SOA enWaldle-O1l -SOAprrererre@ cms snes cid. ss cc oeteis on oluiolccs shaeieiels 1% pound. 
EATS ETL CH OM Lecriaicn cee Pa renetem ete th cat ter eae ores aie ayes eee oseudi niale eae ais aes 2 gallons. 
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Dissolve the soap in the water by heating to the boiling point. 
When all the soap is dissolved remove from the fire and, while 
the solution is boiling hot, add the oil and agitate violently. 
This may be conveniently done by pumping the mixture through 
a small force pump. When sufficiently emulsified the mixture 
will have the appearance of milk. If allowed to cool it becomes 
thick like loppered milk. This is standard emulsion and may be 
diluted with water as desired. For ordinary use against such 
soft bodied insects as plant lice, 1 part of emulsion to from 10 
to 15 parts of water is strong enough. 

The kerosene-water mixture—This is the simple mixture of 
kerosene and water without the use of soap or oil. The mix- 
ing is done in the pump and nozzles of the spraying outfits 
prepared especially for this purpose. The kerosene is held in 
one tank and the water in another. The pump draws from both 
tanks. The proportions of water and oil can be regulated at 
will. 

The kerosene-water mixture has been used with good results 
against both plant-lice and scale insects. When applying the 
mixture to the foliage, care should be taken that injury to the 
tender leaves does not result from the separation of the oil and 
water. 

Whale-oil or fish-oil soaps.—These soaps, when properly made, 
are among the most valuable of this class of insecticides. They 
may be made from any of the numerous fish oils on the market, 
but are usually sold under the name of whale-oil soap. The 
value of the soap as an insecticide lies, largely, in the caustic 
it contains. 

Whale-oil soap was first used as an insecticide in this country 
nearly sixty years ago. It was recommended as a remedy for 
the rose bug and was used for this purpose at a strength of 1 Ib. 
to 74 gals. of water. The success which has attended its use 
against the San José scale in the east, has brought it into quite 
general use during the past few years. It now bids fair to take 
the place of kerosene emulsion. 
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One of the principal difficulties in the way of obtaining good 
results with the so called whale-oil soaps, is the fact that much 
of the soap of this nature sold on the market is of little or no 
value as an insecticide. Among the brands of whale-oil soap 
which have proven satisfactory in the hands of careful experi- 
menters is that known as Good’s Caustic Potash Whale Oil Soap 
No. 3, manufactured by James Good, 514-518 Hurst Street, Phila- 
delphia, Pa. Also Leggett and Brother’s Anchor Brand whale 
oil soap, manufactured by Leggett and Brother, 301 Pearl Street, 
New York. The price of strictly first class whale-oil soap varies 
from 34 to 4 cents per pound in wholesale quantities. 

It is sometimes desirable to make the soap at home. Accord- 
ing to Lodeman* a good fish-oil soap may be made after the 
following formula: 


SMR OCR Sig hy Cais ota a. oS trarecta ae So's Seles) a ave is ioe so Dee er 1 pound. 
RUT INMMOd leperevstsvetarctae hehehe, sic rererctecam wicusiaue eeealeric oi oto eis Oat ere 3 pints. 
SRR PEN LUCE: Weteydas ct on esac on crane alee Adin aoe Weewide Melotion sede 3 gallons. 


“ Dissolve the lye in the water, and when boiling add the oil 
and boil for two hours.” 

Tobacco.—As an insecticide tobacco has a wide range of use- 
fulness. It may be used dry or in the form of a decoction. If 
used dry it should be finely powdered, the finer the better. To- 
bacco decoction may be made after the following formula: 
aes RLS CORI CE Oe ieee ina) Sai erate anes aj aes ichie whe evo ole Oo ae ee 1 pound. 
\AVERIGIE «<5 10 Bis aC FEROS ERE aC en IB Pe ee Crt Ie 2 to 3 gallons. 

The mixture should boil for thirty minutes or more, or until 
a dark brown tea results. It should be kept covered until cool 
and may be sprayed, undiluted, upon the infested plants. 

Concentrated extract of tobacco.—There are several preparations 
of this nature now on the market each of which is sold under a 
different name. A brand called “ Nikoteen,” manufactured by 
the Skabcura Dip Co., Ninety-ninth Street and Torrence Avenue, 
Chicago, Ill., has been used at the Station with excellent results. 
This insecticide may be used either in the form of a vapor or as 
a spray. For use in the latter form against plant lice, 1 part . 
nikoteen to 600 parts water is recommended. 


*Spraying of Plants, p. 146. 
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Pyrethrum.—This is sold under the name of “Persian in- 
sect powder ” or “buhach.” It is a valuable insecticide and is 
especially adapted for use against plant lice and similar insects. 
It is one of the most powerful contact poisons and may be applied 
pure or mixed with two or three times its own bulk or diluent. 
When used in this way it is especially adapted to small con- 
servatories. 

Pyrethrum has also been used with kerosene emulsion either 
as a kerosene extract or mixed directly with the emulsion. 

Hot water has been successfully used against plant lice. Its 
use is considered practical only on a small scale. Most plants 
will not be injured by the application of water heated to 130° F. 
This treatment is fatal to the lice. Where practical, the whole 
plant may be dipped. 


EXPERIMENTS AGAINST PLANT LICE. 
SPRAYING EXPERIMENTS WITH WHALE-OIL Soap. 


These experiments were conducted in the Station plum orchard 
and in the garden on red currant bushes. The principal object 
of the experiments was to demonstrate whether whale-oil soap 
could be depended upon to check plant-lice when used as a spray, 
and thus avoid the necessity of preparing kerosene emulsion. 
Both the plum trees and currant bushes were badly infested, the 
former principally with Hyalopterus pruni and the latter with 
Myzus ribis. Both of these species are treated in detail on sub- 
sequent pages. The currants were sprayed first as follows: 

On May 15, with a solution of whale-oil soap, 1 pound to 10 
gallons of water. Although much pains was taken to apply the 
spray so as to reach all of the lice, there was but little noticeable 
effect from the application. 

On May 30 the currants were again sprayed but with a stronger 
solution of soap, 1 pound to 7 gallons of water. The leaves were 
badly curled, but by drenching them with the spray directed from 
below most of the lice were reached. The effects of this applica- 
tion were soon apparent. 
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During the first week of June the bushes were sprayed again 
with the same solution of whale-oil soap, with the effect that they 
were practically freed from the insects. 

Had the first solution been stronger, two applications would 
probably have been sufficient. Two rows were left unsprayed 
with the result shown at Plate XXV. At the time the photo- 
graph was taken, in early June, but few leaves were left on the 
bushes as a result of the work of the lice. The treated rows 
showed much less injury from the insects. 

The plum trees were not sprayed until June 4. They were 
badly infested at this time, and the young leaves were so badly 
curled as to make it very difficult to reach all of the lice. The 
whale-oil soap solution, 1 pound to 7 gallons of water, was used 
on all of the trees. The effects of this treatment were at once 
apparent. Practically all the lice were killed on the leaves which 
were not so badly curled as to prevent the spray from reaching 
the insects. 

Before the trees were sprayed a second time, about a week 
later, some of the worst infested trees were trimmed. The tips 
of the branches having the most curled leaves were cut off. This 
removed large numbers of lice and left but little refuge for those 
that remained. The trees were again sprayed with the whale-oil 
soap solution, as in the first instance, immediately after being 
trimmed, with the result that, in a short time, but comparatively 
few live lice could be found. 


RECOMMENDATIONS. 

Do not wait for the leaves to become curled, but spray thor- 
oughly as soon as the first few lice are observed. Much depends 
upon the thoroughness of the first application. 

Direct the spray from below so as to drench the under surface 
of the leaves. 

Use a solution of good whale-oil soap, not weaker than 1 pound 
to 7 gallons of water. 

When the spraying has been neglected until the leaves have 
become badly curled, trim off the curled tips and spray at once 
with the whale-oil soap solution. This applies especially to fruit 
trees. 
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In the case of currants and gooseberries, it will sometimes be 
found practical to pick off and destroy the leaves which are first 
infested in the spring. 


NATURAL ENEMIES OF PLANT LICE. 


Plant lice are preyed upon by both predaceous and parasitic 
insects. These insects may be classed among those friendly to 
the farmer, because of the good they do by checking the increase 
of noxious species. 

Among the most prominent of the predaceous insects which 
feed upon plant-lice are the lady bird beetles. Both the larve and 
mature insects devour the lice. These insects will always be 
found where plant-lice are abundant. The following are among 
the species observed during the past season: 


PREDACEOUS INSECTS. 


Anatis ocellata Linn. (15-punctata Oliv.).—This insect undoubt- ~ 
edly feeds on various species of plant lice. Although common on 
the currant bushes, the writer found it much more common dur- 
ing the past year upon the plum trees. During the latter part of 
May and until the middle of July, the insects could be found 
upon the trees in all stages of development. At Plate XXVI, 
fig. 7, the larva is shown natural size and enlarged, the pupa at 
Fig. 8 and the mature insect, natural size, at Fig. 10. Fig. 9 is 
from a photograph of a plum with one of the pupe attached. 
These pupz do not seriously injure the fruit. The skin of the 
plum is not broken, as the larva, when about to pupate, attaches 
itself to the fruit merely by a gummy secretion from the tip of the 
abdomen. 

There are a number of other species of lady-bird beetles which 
attack both plum and currant plant lice. The following are 
among those which were observed as being most common last 
season: The nine-spotted lady-bird beetle, Coccinella 9-notata 
Hbst.; the two-spotted lady-bird beetle, Adalia bi-punctata Linn. ; 
a small reddish brown or brick red species having a black dot in 
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each elytra; the ten-spotted lady-bird beetle, Megilla maculata 
DeG. This species is red with ten black spots on the elytra. 

Plant lice are also preyed upon by syrphus fly larve. A photo- 
graph of a common species, natural size, is shown at Plate XX VI, 
fig. 11. The egg, attached near the base of an opening apple 
leaf bud, is also shown, enlarged to about four times natural size. 
These larvee suck the juices from the bodies of the plant lice, thus 
quickly causing their death. When full grown the larva forms 
an oblong green or brown puparium, larger at one end, and 
usually attached to the under surface of the leaf. In a few days 
a two-winged fly emerges. This is the mature insect which lays 
the egg. 

Another species of syrphus-fly larva which has been much more 
common on the plum trees during the past season than the spe- 
cies referred to, is smaller and of a yellowish brown color. 
Specimens which appeared to be about full grown were measured 
July 20. The average dimensions were 2.4 mm. by 0.78 mm. 
Eggs were also found on this date. They were pearly white, 
oblong, slightly oval, rounded at each end and measured 0.87 mm. 
by 0.33 mm.; the shell brittle, and sculptured with heavy parallel, 
longitudinal lines of a dull white crossed by oblique parallel lines 
of the same shade. Every attempt to breed this species in the 
laboratory failed and neither pup nor the mature insects were 
observed. The larvze were very abundant. From May until Octo- 
ber a few of them could be found upon almost every infested leaf. 
Frequently they were entirely hidden from view by the large 
number of plant lice and the white powdery substance with 
which the lice are dusted so that the only indication of their 
presence was the brown, shriveled skins of the dead lice. It is 
probably within bounds to say that these larve destroyed nearly 
forty per cent of the plum lice in the Station orchard last season. 

There are still other kinds of insects which feed upon plant 
lice. Among them the most common are the aphis lions. These 
ferocious creatures are the larve of delicate winged insects 
lL own as the lace-winged flies. The mature insects are very 


deli. ate and have’ finely veined green wings. The eggs are 
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laid singly on the tips of stiff stalks of silk which are — 


fastened to the leaf in an upright position. The stalks are 
about half an inch high. When full grown the larva rolls itself 
into a little ball of white silk from which the mature insect finally 
emerges. These voracious larvee suck the juices from their vic- 
tims, holding the plant louse or other prey at the tips oftheir 


long jaws and sucking the liquid by means of their peculiarly 


arranged mouth parts. A drawing of one of these larve, greatly 
enlarged, is shown at Plate XXVI, fig. 12. When about full 
grown a larva of this species measures about 4.4 mm. 


PARASITIC INSECTS. 


The work of these little insects was much more apparent upon. 


the currant plant lice than upon those under observation on the 
plum trees. No parasites were reared from the latter. 

Aphidius polygonaphia* Fitch.—This minute insect belongs to 
a large group of beneficial insects which are classified in the same 
order with the wild and tame bees, namely, the Hymenoptera. 
This parasite seems to have a special liking for the currant plant 
louse, Myzus ribis, although it is a common parasite on other 
species. The egg of the parasite is laid on or just under the skin 
of the plant louse, and when this is once done the unfortunate 
louse is doomed. The egg soon hatches and the,minute larva 
feeds upon the tissue just beneath the skin, taking care at first 
not to touch a vital organ. By the time it has become full grown, 
however, nothing remains of the host but the integument. The 
larva transforms to the pupa within its host, the mature insect 
cutting its way out. <A parasitized plant louse soon becomes in- 
active, and swells up until it is somewhat larger than the largest 
of its fellows. The integument becomes hard, finally almost 
brittle, and turns pearly white. At Plate X XVI, fig. 1, some of the 
parasitized lice are shown on the under surface of a currant leaf. 

Although present during the entire time that the plant lice 
were common upon the currant, they were especially abundant 


“Identified by Mr. William Ashmead. 
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during the latter part of May and the middle of June. June 17, 
the writer had a good opportunity to watch some of these minute 
parasites in the act of oviposition. They were flying or walking 
nervously about the infested leaves as if looking for just the 
right lice upon which to deposit their eggs. The female appa- 
rently selects a suitable part of the body of her victim upon which 
to place an egg, straightens her legs somewhat so as to raise her 
body, and brings the tip of the abdomen forward between them as 
far as necessary. In doing this the abdomen may be lengthened 
to twice its natural length and extended half its length or more 
beyond the head. The lice usually place the eggs upon the ab- 
domen of the plant louse, but this is not always the case. Upon 
one occasion out of six parasites under observation, four placed 
the egg upon the abdomen, one upon the thorax and one upon 
the head. In all of these and many other cases under observation 
the plant lice upon which the eggs were laid were not more than 
half grown. 

The time required for the eggs to hatch and the insect to 
mature was not observed. Both larvze and pupz were dissected 
out of parasitized lice. A drawing of the former, greatly en- 
larged, is shown at Plate XXVI, fig. 4; of the latter at fig. 5; 
and photographs of the mature insect at figs. 2 and 3. 

June 18, a number of the parasites hatched from specimens 
kept in the laboratory. In all the cases observed the developed 
parasite was on its back within the body of the louse, with the 
head near the posterior extremity. When ready. to emerge the 
imprisoned insect begins to cut through the walls of the abdomen 
with its jaws, cutting a round opening large enough to admit 
its body. As a rule the piece is She cut clear around, thus leay- 
ing a hinge as shown at Plate X XVI, fig. 6. It takes but a very 
short time for the parasite to make its way to liberty, about four 
minutes being the time required for those under observation. 

Other species bred from Myzus ribis by the writer are Isocratus 
vulgaris Walk. and Pachyneuron aphidivorus* Ashm. These spe- 
cies were not abundant. 


*Tdentified by Mr. William Ashmead. 
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SPECIES OF PLANT LICE UNDER OBSERVATION. 


These include two, Hyalopterus pruni Fab., which has been 
very abundant on the plum during the past season, causing serious 
injury to the trees, and Myzus ribis, which has been equally 
«abundant and injurious on the currant. 


ATTACKING THE PLUM. 
Hyalopterus prum Fab. 


This species attacks the leaves of the plum, collecting in large 
numbers on the under surfaces. The lice multiply rapidly, be- 
coming so thick as to cover the entire under surface of the leaves 
(Plate XX VII, fig. 10), causing them to curl and wilt. Their 
bodies are covered with a bluish-white, mealy powder. Much 
injury was caused. in both orchards and nurseries by these lice 
last season. In the Station orchard all of the varieties of plums 
were attacked during the time when the lice were naturally most 
numerous, but toward the latter part of the season but few could 
be found excepting on the native varieties. 

History and present distribution—So little attention has been 
given this insect by writers on economic entomology that it is 
difficult to learn its history. It is probably of European origin. 
It was first described by Fabricius who lived in the latter part of 
the seventeenth century. According to Bucton this species was 
also mentioned by several early European writers. 

The insect is now known to occur in Germany, England, Aus- 
tralia and New Zealand, and is probably distributed over a con- 
siderable portion of the eastern United States. It has been founé 
as far west as Iowa. It occurs in abundance in the western part 
of this State. 

Food plants.—The plum seems to be the principal food plant of 
this species. It is said to infest the leaves of ‘the grape, peach, 


nectarine and apricot in Europe. It is known to migrate from 
the plum to a species of grass, Phragmitis communis. According 


to H. Osborne and F. A’ Sirrine* it also infests the choke cherry, 


*Insect Life, Vol. I, p. 235. 
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PLATE XXVII.—Hyaloplerus pruni, PLANT LOUSE OF PLUM. 
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Descriptions and notes on life history.—The writer’s attention 
was first called toi this species early in June. ‘At this time most 
of the plum trees in the Station orchard were very badly infested 
with this and other species of plant lice. Most of the lice of this 
spécies were wingless and were present in all stages of develop- 
ment. Pup and winged forms were much less numerous. 


~ 


The larva.—The very young larva of average size measures about 0.5 
mm. in length. The lateral margins of the body are nearly. parallel, but 
the body is usually slightly broader near the posterior extremity. The 
general color is pale green with a slightly bluish tinge. The antennz are 
six-jointed. Joints I, II, are shorter and sub equal in length. Eyes red, 
legs stout, nectaries about as long as thick. The larve, like the mature 
lice, are covered with a bluish white powder. (Plate X XVII, fig. 1.) 

Apterous viviparous female.—Size of body 2.67 mm. by 0.99 mm. General 
color pale or yellowish green, with slightly darker green mottling. A 
medio-dorsal line of darker green, widest at about the middle, extends 
from the head to the cauda. Eyes dark reddish brown. All appendages 
nearly colorless or very light green, with the exception of the anterior 
half of the fifth and the entire sixth joints of the antenne, the tips of the 
posterior tibize and the tarsi, which are dusky. Rostrum reaches nearly 
to the second coxee. Antenne slender, about two-thirds length of body. 
Joints III, IV and V sparsely tuberculated. Length 1.77 mm. Joints I, 
II and VI shortest (III, 0.45 mm.; IV, 0.3 mm.; V, 0.25 mm.; VI, 0.125 
mm.; VII, 0.45 mm.). Nectaries dusky; very short, 0.09 mm. in length, 
about half as broad, and slightly restricted at base. Legs slender, cauda 
prominent, slightly curved upward, 0.18 mm. in length by 0.12 mm. at 
base, tapering toward the tip and furnished on either side with two slen- 
der backward curved hairs. (Plate X XVII, figs. 5 and 6.) 


The apterous females were found on the native plums in the 
Station orchard until the latter part of September, when only an 
occasional individual could be found. 


Winged viviparous female—Body more slender than apterous female. 
Size of body 2 mm. by 0.74 mm. General color the same as the apterous °* 
female. Head and prothorax usually somewhat darker green. Antenne 
slender, slightly dusky with the exception of the basal third of the third 
joint, which is pale green. Prothorax and thoracic lobes darker green. 
Apical third of femora and tibiz, entire tarsi and nectaries slightly dusky. 
Abdomen pale yellowish green with four to six triangular medio-dorsal 
green marks ranged transversely. Front of head not conical. Measure- 
ments of antenne about the same as in apterous female. Wings hyaline, 
expanse 6.9 mm., veins yellowish green; stigma narrow. Nectaries ang 
cauda ‘as in apterous viviparous female. (Plate X XVII, figs. 3 and 4: 
pupa shown at fig. 2.) 
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The winged females were on the plums in more or less abund- 
ance during the entire summer. During the latter part of July, 
August and most of September but few winged females were 
found and most of these were on the native plums with colonies 
of young. . 

During the early part of September (September 8) the lice were 
observed to be more abundant in the Station orchard. A few 
scattering colonies of winged females and young were found on 
all varieties of plums. These colonies evidently became more 
numerous toward the middle and latter part of the month. Ovip- 
arous females were first observed about the middle of October, 
and could occasionally be found on the trees until the first 
of December. The males were not positively identified. The 
first winter eggs were found November.l1. They were on the 
twigs, most of them near the winter buds as shown at Plate 
XXVII, fig. 9. 


Oviparous female-——Body oblong, rounded above and tapering to pos- 
terior extremity. Size of body 1.33 mm. by 0.56 mm. General color pale 
green. A medio-dorsal line of darker green extends from the head to 
about two-thirds the entire length of the abdomen and two faint, green 
sub-dorsal lines close to the lateral margin, extend the entire length of 
the abdomen. Antenne six-jointed; length 0.72 mm. (III, 0.05 mm.; IV, 
0.23 mm.; V, 0.05 mm.; VI, 0.22 mm.) Plate XXVII, figs. 7 and 8. 

Winter egg.—Color pale green at first, varying to darker shades. Meas- 
urements 0.6 mm. by 0.25 mm. Oblong oval in shape, slightly curved and 
obtusely rounded at the ends. 


Partial bibliographical list: 

1857. Koch, C. L. Die Pflanzenlause—Aphiden, pp. 22-23. Deserip- 
tions of larva and apterous and winged viviparous females. Figures of 

apterous and winged viviparous females. 

1877. Bucton, G. B. Monograph of British Aphides, Vol, I1, pp. 110-111. 
Descriptions and figures of apterous and winged viviparous females. 

1892. Herbert Osborne and I". A. Sirrine. Insect Life, Vol. V, p. 236. 
Hyalopterus arundinis ab. (equals pruni Wab.) on plum and choke cherry. 

Other species attacking the plum.—Six or more species are known 
to attack the plum. Among those observed by the writer last 
season are the following: 

Hyalopterus arundinis Fab. This species closely resembles the 
preceding. According to Bucton, it differs in boih size and habits 
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from H. pruni, being smaller and more active. Other structural 
differences are very slight, if any. The markings on the thorax 
are slightly different. This species was found closely associated 
with H. prum. 

Aphis pruni* Fab. A common species on the plum. Numerous 
early in the season. Winged females (migratory brood) with 
young scattered through the Station orchard during the latter 
part of September and early in October. 

Phorodon humuli. During August, September and October oc-. 
casional individuals were found in the plum orchard. August 26 
a few apterous and winged females with larve were found on 
the plum leaves. 

ATTACKING THE CURRANT. 
Myzus ribis Linn. 

This species is especially injurious to the red currant. The 
lice cause red bladder-like galls to form on the leaves. <A badly 
infested leaf becomes greatly distorted and curled as the result 
of these gall formations, as shown in Plate XXVIII, fig. 5. The 
degree to which the leaves are distorted by the lice seems to be 
influenced by the variety of currants. In the Siation garden the 
leaves of Fay and Cherry currants were distorted by the lice 
much more than those of the London Red, although all three 
were infested equally and by the above species. 

The injury caused by the lice was very apparent in the Station 
garden. The leaves dropped from the bushes and the fruit was 
injured both by premature ripening and by the black fungus 
which grows in the honey dew secreted by the lice. 

History and present distribution.—This species is probably of 
European origin. It is widely distributed throughout the eastern 
part of the United States, occurring from Maine to Illinois and 
probably further west. It is also well known in Canada. 

Food plants.—Besides the red currant, it infests the black cur- 
rant and gooseberry. E 

Descriptions and notes on life history—The winter eggs hatch 
soon after the leaves open. Last year by May 13 the lice had be- 


*Identified by Mr. Th. Pergande. 
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come quite numerous on the currant bushes in the Station gar- 
den. The galls had just begun to form and some of them were 
tinged with red. Each of the galls was occupied usually by but 
one female with three or four young. The lice were multiplying 
very rapidly at this time and toward the latter part of May had 
become sufficiently abundant to do serious injury. | 

The apterous and winged viviparous females have been de- 
scribed by Bucton* as follows: 


Apterous viviparous female.—Size of body 2.14 mm. by 1.01 mm.; length 
of antenne 2.27 mm.; length of cornicles 0.837 mm. Long oval, shining 
green, with darker green mottlings. Front flat, garnished with short 
bristles, as also are the sides. Antenne long and very fine. Cornicles 
cylindrical and pale green. Eyes bright red. Cauda obtuse. Legs yel- 
low or greenish. Bristles capitate. ; 

Winged viviparous female—Expanse of wings 7.62 mm.; size of body 2.54 
mm. by 1.183 mm.; length of antennze 2.27 mm.; length of cornicles 0.50 
mm. Bright greenish yellow. Head pale olive. Eyes red. Three ocelli 
obvious. Antenne fixed on small tubercules. Prothorax with an in- 
dented olive band. Thoracie lobes brown. A stellate spot is seen on the 
post thorax, succeeded by six or seven irregular transverse bands on the 
abdomen of varying thickness; four or five spots on each lateral edge. 
Cornicles green or olive, cylindrical, or at least very slightly lavate. Legs 
green, with olive femoral points and tarsi. ‘Wings broad with yellow 
insertions, greenish cubitus and veins. 

During the latter part of July nearly all the lice disappeared 
from the currants and gooseberries. There still remained, how- 
ever, an occasional apterous female on the old leaves. 

These females could be occasionally found as long as the leaves 
remained on the bushes and were always accompanied by from 
two to four or five larve. They were very light green in color 
and about two-thirds as large as the apterous viviparous females 
found earlier in the season. (Plate XXVIII, fig. 3.) 

The male lice were first observed toward the latter part of Oc- 
tober (Oct. 21). 

The male.—Size of body 1.15 mm. by 0.45 mm.; expanse 5.95 mm. Yel- 
lowish green. Head dark or olive green. Meso-thorax mottled with 
irregular dark green spots, and the abdomen with from three to six dark 


spots along the lateral dorsal margins, and a broad, broken transverse 
dorsal band of the same color on the posterior half. 


*Monograph of British Aphides, Vol. I, pp. 180, 181. 
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Antenne olive green, slender, 2.85 mm. in length (Joint III, 0.65 mm.; 
IV, 0.4 mm.; V, 0.4 mm.; VI, 0.125 mm.; VII, 1.1 mm.). Third, fourth 
and fifth joints tuberculate. Sensoria very numerous. Eyes deep red. 
Legs yellowish green with the exception of the anterior third of the 
femora, tips of the tibiae and the tarsi, which are dusky. Nectaries yel- — 
lowish green, cylindrical, slightly dilated, 0.22 mm. in length. Veins dark, 
stigma light yellow or yellowish green, 8 mm. in length. (Described from 
one specimen in balsam.) Plate XXVIII, figs. 1 and 2. 


The eggs are shining black. A few were found on the twigs 
during the latter part of October. They were much more numer- 
out about a month later. 

Partial bibliographical list: » 


1857. Koch, C. L. ‘“ Die Pflanzenlause—Aphiden,”’ pp. 39-40. (Rhopalosi- 
phum ribis Linn.) Descriptions. Ill. apterous and winged viviparous 
females. 

1867. Walsh, B. D. Practical Entomologist, Vol. IJ, p. 106. Method of 
work. 

Ibid, pp. 109-110. Gives account of work of Coccinellidze against 
plant lice. 
Riley, C. V. Prairie Farmer, Vol. V, n. s., p. 69. Means against. 

1869. Walsh, B. D. American Entomologist, Vol. I, p. 250. 

1870. Riley, C. V. Second Missouri Report, p. 110. 

1873. Riley, C. V. Sixth Missouri Report, p. 46. 

1876. Bucton, G. B. Monograph British Aphides, Vol. I, pp. 180-181. 
Descriptions apterous and winged viviparous females and pupa. Illustra- 
tions of apterous and winged viviparous females. 

1878. Thomas, Cyrus. Third Report (Highth Annual Report of the 
Entomologist of Ill.) pp. 76-78. Gives Bucton’s descriptions with notes on 
possible varieties of VW. ribis. 

1883. Saunders, J. H. Insects Injurious to Fruits, p. 351. Brief notes. 

1887. Oestlund, O. W. Synopsis of the Aphididz of Minn., p. 73 (Bul. 
No. 4 Geological and Natural History Survey of Minn.) Technical descrip- 
tions. 

1894. Harvey, F. L. Annual Report Maine Agricultural Experiment 
Station, 1894, p. 109. Notes, injury caused to gooseberry bushes. 


Other species attacking the currant.—Rhopalosiphum ribis* Linn. 
This species is especially common on the black currant. 

It also attacks the red currant. The black currants in the Sta- 
tion garden were badly infested last season. During the latter 
part of July the lice left the currants. Return migrants (Plate 
XXVIII, fig. 4), appeared on the bushes early in October. The 
" ‘Identified by Mr. F. A. Sirrine. 
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oviparous females and the males were first observed October 21, 
and the former were found until late in November. 


Several females of this migratory brood were measured with the foliow- 
ing results: Size of body 2.05 mm. by 1 mm. EHExpanse 8.9 mm.; length 
of antennz 2.95 mm.; cornicles 0.45 mm. The markings on the thorax 
and abdomen vary. In some instances the spots are more irregular and 
broken than shown in the figure. The lateral dorsal edges of the abdomen 
are also marked with small, irregular black spots. 

Oviparous female.—Size of body 1.6 mm. by 0.7 mm. General color dull 
or olive green. ‘Tips of femora, tibia and the tarsi reddish brown. An- 
tenne 1.9 mm. (Joint III, 0.52 mm.; LV, 0.8 mm.; V, 0.25 mm.; VI, 0.1 
mm.; VII, 0.6 mm.) Eyes red. Cornicles, 0.45 mm.; dilated near middle, 
restricted at base, dusky on extreme tips. ‘Cauda preminent, light green, 
0.15 mm. in length. (Described from specimen in balsam.) 

Male.—Size of body 1.55 mm. by 0.85 mm. General color yellowish 
green. Head dark green or brown. Meso and meta thorax and abdomen 
mottled with darker brown or black. From three to four dark spots on 
lateral dorsal margins of abdomen. Eyes red, antennze on slightly raised 
tubercules. Length, 3.05 mm. (Joint III, 0.75 mm.; IV, 0.5 mm.; V, 0.4 
mm.; VI, 0.15 mm.; VII, 0.95 mm.) Legs yellowish or light green with the 
exception of the anterior third of the femora, tips of tibiz and the tarsi, 
which are dark brown or black. Cornicles yellowish or light green, dilated, 
restricted at base, 0.45 mm. in length. Cauda same color as cornicles, 
0.15 mm. in length, tapering, obtusely rounded at apex. (Described from 
specimen in balsam.) 

The eggs are shining black and are placed on the twigs. 


Several other species occasionally occur on the currant, but 
none of them were noticed during the past season in sufficient 
numbers to do serious injury. 


REPORT 


OF THE 


Department of Animal Husbandry. 


W. H. JORDAN, Direcror. 
WILLIAM P. WHEELER, First Asstetanrt. 
C. G. JENTER, Assistant CHrist. 


TasBLeE oF ConrTENTS. 


Part I.—W. H. Jordan and C. G. Jenter. 

(I) The source of milk fat. 

(II) Digestion and feeding experiments. 
Part II.—William P. Wheeler. 

(I) Alfalfa. ° 
(II) Feeding experiments with chicks and capons. 


REPORT OF THE DEPARTMENT OF ANIMAL 
HUSBANDRY. 


PART sd. 


Pe LE SOURCE (OF MILK. FAR 
W. H. JORDAN AND C. G. JENTER. 


SUMMARY. 


(1) A cow fed during ninety-five days on a ration from which 
the fats had been nearly all extracted, continued to secrete milk 
similar to that produced when fed on the same kinds of hay and 
grain in their normal condition. 

(2) The yield of milk fat during the ninety-five days was 62.9 
Ibs. The food fat eaten during this time was 11.6 lbs., 5.7 Ibs. 
only of which was digested, consequently at least 57.2 Ibs. of the 
milk fat must have had some source other than the food fat. 

(3) "The milk fat could not have come from previously stored 
body fat. This assertion is supported by three considerations: 
(1) The cow’s body could have contained scarcely more than 60 
Ibs. of fat at the beginning of the experiment; (2) she gained 47 
pounds in body weight during this period of time with no in- 
crease of body nitrogen, and was judged to be a much fatter cow 
at the end; (3) the formation of this quantity of milk fat from the 
body fat would have caused a marked condition of emaciation, 
which, because of an increase in the body weight would have 
required the improbable increase in the body of 104 Ibs. of water 
and intestinal contents. | 


*Reprint of Bulletin No. 132. 
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(4) During fifty-nine consecutive days 38.8 Ibs. of milk fat was 
secreted and the urine nitrogen was equivalent to 33.3 Ibs. of 
protein. According to any accepted method of interpretation, 
not over 17 lbs. of fat could have been produced from this 
amount of metabolized protein. 

(5) The quantity of milk solids secreted bore a definite relation 
neither to the digestible protein eaten nor to the extent of the 
protein metabolism. In view of these facts it is suggested that 
the well-known favorable effect upon milk secretion of a narrow 
nutritive ratio is due in part to a stimulative, and not wholly 
to a constructive, function of the protein. 

(6) The composition of the milk bore no definite relation to the 
amount and kind of focd. 

(7) The changes in the proportion of milk solids were due al- 
most wholly to changes in the percentage of fat. 


INTRODUCTION. 


Among the problems important in agriculture that are most 
difficult of solution are those which pertain to animal metabolism 
They are difficult because the field of chemical activity where the 
processes of digestion and reconstruction of compounds occur is 
inaccessible to the ordinary direct means of study and observa- 
tion. For this reason such questions as the sources of the fats 
and other compounds that are formed in the animal body are still 
only partially answered. Especially inconclusive is the knowl- 
edge pertaining to the formation of milk fats. A widespread 
popular belief is that they as well as other fats must first exist in 
the food, the function of the animal organism being merely to 
collect and transfer them into the adipose tissue or milk. Apart 
from certain experimental evidence which proves the possible 
formation of animal fats in other ways, there is one fact that ap- 
pears to render this view untenable, which is ihat great unlike- 
ness exists in the mixtures of fats that different species construct 
from the same foods. There seems to be no possibility, either, of 
simply transferring from any ordinary ration a mixture of fats 
similar in kind and proportions to that found in tallow, lard or 
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milk. Moreover, the construction of animal body fats from the 
carbohydrates of the foods is now experimentally established be- 
yond reasonable doubt. The investigations of Lawes & Gilbert, 
Henneberg, Soxhlet, B. Schulze, Tscherwinsky, Chaniewski, E. 
Voit, Lehmann, Munk and Rubner, show most clearly that with 
sheep, pigs, geese and dogs the body fat accumulated could not 
have come wholly from the protein and fats in the food eaten, 
and, therefore, must have been formed in pari. at least, from 
starch and similar compounds. 

It should be said, however, that neither these nor other experi- 
ments demonstrate that food protein and fat may not take part 
in the construction of body fat, but prove simpity that carbohy- 
drates do. The possibilities of food protein and fat in their re- 
lation to fat formation in the animal body are not yet clearly un- 
derstood. 

Concerning the sources of milk fat our knowledge is less defi- 
nite. The experiments of Boussingault, Voit, Wolff, G. Kuhn 
and M. Fleischer are the ones that have been 39 far carried on for 
the purpose of obtaining information upon this particular point. 
The evidence which they furnish is entirely negative, because in 
all cases the fat of the foods plus the possible fat from the meta- 
bolized protein was, according to the interpretations of the sev- 
eral investigators, wholly or nearly sufficient to account for all 
the fat in the milk. In fact, none of these experiments was so 
planned or so long continued as to make safe conclusions possib!e. 
Soxhlet has recently declared his belief that under certain condi 
tions milk fat may in part be formed from body fat, but his con. 
clusion must be regarded as inferential, for he presents no ex- 
perimental proof of his theory. 

It must be admitted that the production of milk fat involves 
some conditions not pertaining to the formation of body fat. The 
former is, according to the general concensus of opinion, the pe- 
culiar product, like all other milk solids, of specialized tissues 
called the mammary glands, the immediate location in these 
glands of these particular metabolic changes being the epithelial 
cel's of the alveoli. A histological study of these cells when in a 
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state of activity has led some physiologists to believe, not without 
a show of reason, that milk is the result of the breaking down or 
liquefaction of proteid tissue in the udder, the food serving merely 
to rebuild this tissue. Certainly such a theory cannot be regarded 
as unreasonable in view of the observations which appear to show 
the formation of beeswax from protein, the fatty degeneration of 
proteid tissue under the influence of phosphorus poisoning and 
the apparent production of fat from protein by iy maggots. We 
have, besides, the generally observed and well-established fact 
that an increase in the supply of protein in the ration of milch 
cows often stimulates the secretion of milk in a marked manner, 
even though there is no increase in the total digestible food con- 
sumed. 

It must be confessed, however, that the data so far recorded 
concerning the source of fat are confusing and inconclusive when 
we attempt to apply them to the narrower question of the forma- 
tion of milk fat. 

It has been for some time the opinion of the writer that in or- 
der to reach definite conclusions as to the source of milk fat 
through experiments conducted without the use of a respiration 
apparatus, the following conditions, among others, must be se- 
cured: 

(1) The use of foods either fat-free or containing such small 
percentages of fat that, if the milk was formed in the usual quan- 
tity, a large balance must come either from the cow’s body or 
from the other two classes of food compounds, viz.: protein and 
carbohydrates. 

(2) The continuation of the experiment over so long a period 
of time as to show conclusively whether, in the absence of food 
fat, the cow did or did not draw upon a previous store of body 
fat for the production of milk fat. 

(3) The variation of the protein of the food from a quantity be- 
low to one above the actual needs of the animal in order to dis- 
cover, if possible, the minimum protein metabolism necessary to 
the maintenance of a given production of milk fat. 


~ 
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(4) The observation through this entire long period of time 
of such data as would enable the experimenter to keep nitrogen 
and fat balances, which of necessity would include a determina- 
tion of the urea nitrogen or the amount of metabolized protein. 


THE PLAN, MATERIALS AND PROCEDURE OF THE 
EXPERIMENT. 


During the past year an attempt was made at this Station, with 
a gratifying degree of success, to conduct an experiment in ac- 
cordance with the conditions previously outlined. the main object 
of which was to discover the necessary relation which may exist 
between any class of compounds in the food and the production 
of milk fat. 
THE PLAN OF THE EXPERIMENT. 


The plan of the experiment, as finally executed, involved the 
following: 

(1) The feeding of normal foods for a period of about two 
weeks, followed by the same foods from which the fats had been 
extracted during ninety-five days, all of which were weighed and 
analyzed especially for nitrogen and fats. 

(2) Changes in the rations from a minimum of 15 lbs. of air- 
dry food to a maximum of 223 Ibs., and from a minimum of 1.3 
lbs. of total protein to a maximum of 3.06 Ibs. These changes 
were so arranged that during a certain period a decrease of pro- 
tein was accompanied by an increase of carbohydrates. 

(8) The analysis of the milk for one hundred and two days. 

(4) The collection and analysis of the urine and feces from the 
experimental animal for sixty-six days, this being done continu- 
ously during fifty-nine days of the time in which extracted foods 
were fed. 

(5) A study of the distribution of certain miiieral constituents 
of the food in the milk, urine and feces. (Incidental and not com- 
pleted.) 

(6) A study of the distribution of the energy of the food in 
the milk, urine and feces. (Incidental and not completed.) 
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The experimental animal stood in a stall the fioor of which was 
covered with metal, the trench behind being practically a metal 
lined box, this construction making it possible to recover any 
excreta that through accident might fall to the floor. 

The daily ration was fed in three equal portions, morning, noon 
and night. Water was offered at stated times, and the animal 
was weighed at the same hour each day. Two men were employed 
for the collection of the urine and feces, one during the night and 
the other during the day. The excreta were caught in tin ves- 
sels, the one used for the urine being so constructed as to prevent 
loss of the liquid by spattering. As far as known there was loss 
of these materials in but a single instance and that was small. 

The weights of urine and feces represent that which was voided 
during twenty-four hours from six o’clock a. m. 


Tur Foops. 


The first matter requiring attention in the experiment herein 
reported was the selection or preparation of foods containing 
small quantities of fat. In certain grain foods, such as rice, bar- 
ley and peas, the percentages of fat are comparatively low, and if 
these could have been fed unaccompanied byany coarse fodder the 
selection of a ration would have been a much simpler matter. 
Under the circumstances, it was decided to attempt to extract the 
fats from some of the ordinary cattle foods by treating them with 
a light benzol. It was clearly impossible to do this by any means 
at our command, and, therefore, we sought the codperation of 
some manufacturer engaged in the extraction of vegetable oils 
The Cleveland Linseed Oil Company, of Cleveland, Ohio, very 
kindly undertook to do the work for us, and, consequently, we 
shipped to their works at South Chicago a thousand pounds of 
finely chopped hay and about fifteen hundred pounds each of corn 
meal and ground oats. ‘The extraction of these materials evi- 
dently was found to be troublesome, requiring repeated treat- 
ment, and while the fats were not entirely removed, this Station 
is under great obligations to this company for giving the work 
such faithful and efficient attention as to make our experiment 
possible. 
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The following is a statement of the composition of these foods 
before and after extraction. It is seen that the amount of fat left 
in the treated materials was so small that it was possible to feed 
the animal a fairly generous ration that contained not over thir- 
teen hundredths of a pound of petroleum ether extract daily, prob- 
ably not all of which was pure fat or oil. In order to control the 
protein supply in the ration, use was made of wheat gluten, which 
contained, as the analyses show, from seventy-two to seventy- 
four per cent of protein. 


COMPOSITION OF Foops. 


ee 
$5 | | Fat 
2G FOODS. Water. Nitrogen. | Protein.* (peielene 
a8 extract). 
Ps 
; Per cent. | Percent. Per cent. | Per eent. 
61 | Timothy hay, normal....... 299 6.24 
70 | Timothy hay, extracted. .... 8 -95 | 5.94 ffi 
120 | Timothy hay, extracted..... 8.02 -99 6.24 ao 
261 | Timothy hay, extracted. .... 7.55 | “ol 5.69 s71 
286 | Timothy hay, extracted. .... (ohh) 1 6.25 ST; 
Hone Corn medl-mornil: os. - sos 14.55 1.38 | 8.62 4.22 
84 | Corn meal, extracted....... 11.23 | 1.48 Oe25 -38 
121 | Corn meal, extracted. .-.--.. 10.80 | 1.47 | 9.19 -08 
211 | Corn meal, extracted. ...... 10.67 1.48 9.25 son 
231 | Corn meal, extracted......-. 10.79 1.52 9.50 -44 
271 | Corn meal, extracted. ...-... 10.27 1.52 | 9.50 -40 
287 | Corn meal, extracted....... 11.58 1.51 9.44 -49 
GzE Oats, Dormal’. <2... s2e6 2. <2 11.89 2.04 12.24 4.20 
SOs Oats extracted. scn--<- se: 8.46 | 2.23 | 13.38 65 
i22n\) Oats; extracted...50..-..<<. 8.22 2.20 13.20 -61 
AienlOatsee exbrached:\.2. 62-5 sess. 9.10 2.30 | 13.80 -66 
232 | Oats, extracted..... boouidaas 9.22 2.27 | 13.62 -65 
2125| Oats, extracted.-..........- 8.87 2.38 14.28 -65 
Zeon! Oats MOXtLacted . cic .c---o--- 9.60 2.32 | 3.92 -63 
64 | Wheat gluten, as received. -. 6.48 12.79 72.9 -87 
8 | Wheat gluten, extracted...- 5.09 13.07 | 74.5 -05 
123 | Wheat gluten, extracted.... 5.09 13.03 74.3 -05 
233 | Wheat gluten, extracted.... 4.47 12.87 73.3 -04 
273 | Wheat gluten, extracted.-.. 5.01 12.68 72.3 -03 
289 { Wheat gluten, as received.. 6 12.80 73 -61 


* With hay and corn meal, proteln—N 6.25; with oats, protein—NX6; with wheat gluten, 
protein—N X5.7. 


Tun ANIMAL. 


The animal selected for use in this experiment was a young 
grade Jersey cow of a vigorous type. When the experiment was 
begun, she was somewhat thin in flesh and about four months 
advanced in the period of lactation. The vigorous appetite which 


2 
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she possessed was depended upon to secure entire consumption of 
the foods which had been treated in such a manner as to render 


them somewhat less palatable. 


It is a matter of congratulation 


that the regular consumption of the rations was accomplished 


with a very satisfactory degree of success, considering the con- 


ditions under which the experiment was carried om 


The health 


of the animal did not appear to be impaired by the food and 
treatment which she received. 


COMPOSITION OF THE RATIONS. 


The ingredients and quantities of the several rations are given 


in detail below: 


RATIONS. 
NORMAL. EXTRACTED. 
INGREDIENTS. - 
No. } No. 2 No.3 No. 4 No. 5. 
Lbs. Lbs. Lbs. Lbs. Lbs. 
ATI OUA PGE ba cBorees aeencu cooces 10 10 10 10 6 2-3 
(Comin (ieglan eS Se bancecouemcs Galt 6 6 6 ver 5 
QE Geom: Ses saree sobe ogee dot: 5 5 5 5 313 
Wheat elibenisecce -cereieeen eee 1 1 1}. | esos eee ee 
ANOMEN Ae GStsce Noosas sbdsoodser 22 22 224 224 15 


Tur SEQUENCE AND CHARACTER OF THE RATIONS. 


Ration 1. 


Ration 2. 


Ration 3. 


From noon April 12 to morning April 26. 

This consisted of normal foods containing all their 
fats. 

From noon April 26 to morning May 11. 

This ration was the same in kind and quantity as No. 
1, only the fats had been largely extracted from the 
several foods. 

From noon May 11 to morning May 18. 

This ration was similar to No. 2, except that 4 Ib. 
more of wheat gluten was fed daily in order to in- 
crease the proportion of protein up to or beyond 
the probable full requirements of the animal for 
maintenance and milk production. 
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Transition period. From noon May 18 to morning May 238. 

During this period the wheat gluten was decreased 4 
lb. per day and the corn meal was increased by the 
same amount, the purpose being to diminish the 
amount of protein and to increase the proportion of 
carbohydrates up to any probable requirements of 
the animal for maintenance and milk production. 

Ration 4. From noon May 23 to morning May 31. 
Differed from No. 3 in that the wheat gluten was 
withdrawn from the ration and 14 lbs. daily of corn 
meal was added. 

Ration 5. From noon June 1 to morning June 20. 

Similar to No. 4 only one-third smaller. It was ex- 
pected that this ration would be considerably below 
the needs of the cow. 

Transition period. From noon June 20 to morning June 24. 

4 lb. wheat gluten added to No. 5 each day. 

Ration 2. From noon June 24 to morning July 30. 

During this period the food was the same as during 

the two weeks succeeding April 26. 


THE METHODS OF SAMPLING AND ANALYSIS. 

The rations were weighed out at several different times during 
the course of the experiment, and each time this was done sam- 
ples were taken of the various foods. The similarity in composi- 
tion of these several portions indicates that the mixing and sain- 
pling were thorough. 

The milk, urine and feces were taken directly to the laboratory 
and immediately weighed and sampled, excepting that the night’s 
milk was kept in an ice box until morning when it was mixed 
with the morning’s milk and a sample was then drawn from the 
mixture. The feces were thoroughly stirred and samples (4 Ibs.) 
of the fresh material were taken for drying and for the nitrogen 
determination. The feces were dried over steam coils at a tem- 
perature not exceeding 60° C. 

‘In general the methods of the A. O. A. C. were followed in the 
analyses, the only exception being that petroleum ether was used 
instead of sulphuric ether in extracting the fats from the foods 
and feces. 
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The justification of this change is found in the following 
figures, the only reasonable explanation of which is that the 
petroleum ether takes out less material that is not fat or oil than 
does the sulphuric ether. Certainly the petroleum ether would 
not fail to remove all the fats or oils, and therefore gives figures 
nearer the truth than does the usual solvent. 


COMPARISON OF RESULTS OF EXTRACTION OF FATS WITH SULPHURIC AND 
PETROLEUM ETHERS. 


| 


eH 
ae -, | Petroleum | Charcoal 
Fe Sulphuric ether (sulph 
SS SAMPLE. ether hen: 
Se extract. | “Gogo. | extract. 
4 
: Per cent. | Percent. | Per cent. 
Gil | Wien a A WEIS Sado Most seoomeoc Spodco adases 3.29 1 1.85 
GH || OnliiSs + socds bade sone cbbcldoue PaeO deesonesee 4.71 4.52 3.75 
SIGs | Mlimothy shay: (extracted). 25 .2/s2-5,- ss. Welt .8d .63 
BImiACOLns (GXbTACtCt) oe acon slasiae'ehiaieiale) ae -51 a) -A7 
B0gE eheces| (normal ration) eee 22 ssfe-ee oto eet 3.58 2558) (|\seceeae 
310 | Feces (normal ration)-.---..----- Pe eae 3.58 2.154 )\| ose eee 
lle PHeces ( NOLMAli ration) feet mats sete ee el eae 3.87 2285) | eoeeameme 
BilZzalewecess(Tormial era tio). =.) <-eolesje\e) stein = 3.78 2598 “see corere 
alton Paces GQiormal ration) sec. sees acetal ae 3.87 2.67 2.97 
314 | Feces (normal ration) ...--....- Beets iste 3.84 3 Peetes 
315 | Feces (norinal ration) -----.... secin Ono eae 4.07 PAP bode BES 5,5 
96 |*Heces (extracted ration) => .--2.--s-. 52: -- is llt/ iY Hee WSS 8 Sic 
99 | Feces (extracted ration) .--.---- betas: 1.18 285) \.sederesee 
HOZM eReces) (extracted! ration) )/so-- s-ce1s--m ec 1.18 £86 — | wesosere 
LOSmimenieces) (extracted ration)» s-secee=eesee ese 1.16 = BS eh Sasa 
IPAS hiecess(exbtacted rabion))\ee = ea saeeae sa ceee 1.46 -93 -84 
1 ieeueces: (extracted Talion)).-seeee see ets oes 1.32 Salle cscs oc Sc 
130 | Feces (extracted ration)..----. Sdsaiste Siteisct 1.36 206) | Weseeeeer 
1339) Beees (extracted ration)... .--. .-...-)---- 1.45 296)" Ny woectseee 
136 | Feces (extracted ration)......2... ..------ 1.46 1801 Poneman 
139" \Peces) (extracted ration). 22.2 s.e<-e- ceee 1.41 -98 -88 


Nitrogen was determined directly in fresh samples of the urine 
and feces. The drying of the feces at a temperature varying 
from 50° to 60° C. caused a material loss of nitrogen as the re- 
sults clearly show. 

The comparisons given are the first thirty-six or fifty-nine cases 
in which the nitrogen was determined in both the fresh and the 
air dry samples. There was but one instance in the fifty-nine 
comparisons where more nitrogen was not obtained from the 
fresh sample. 
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EFFECTS OF DRYING UPON THE NITROGEN CONTENT OF A COw’s FECES. 


Nitrogen 
Laborator 4 
num foe phe te 
Per cent. 
96 0.589 
99 -589 
102 576 
105 551 
108 -559 
111 -570 
114 -556 
aly -556 
124 -542 
127 -562 
130 B37 
133 -582 
136 -957 
139 - DST 
142 -553 
145 -568 
148 -563 
Bil! 584 


Nitrogen 
when 
dried. 


Per cent. 
0.546 
.565 
.548 
-534 
-529 
544 
-DLT 
-522 
-526 
> -002 
524 
.540 
-520 
-536 
-526 
-5b4 
.538 
- 562 


Daily loss 
of nitro- 
gen by 
drying. 


Grams. 


6.9 


2 OD = H DO OLD OT BO OT GO > tO > OO 
DD CONTE ON AD AAD OL OT OD CO CO 


Laborator Nitrogen 
| PuTlioRs: See 
| 

er cent. 

154 0.561 
157 525 
160 -500 
163 -463 
166 -451 
169 -445 

172 -446 

175 -446 
178 .43 

181 -421 

184 -468 

187 -458 

190 471 

193 -455 

196 -438 

199 -425 

Wer eta0S .418 
205 -421 


Nitrogen 
when 
dried. 


Per cent, 
0.529 


Daily loss 


of nitre- 
gen by 
drying. 


Grams. 


S2aS 
af 


Wo EWN UNDH RON WOH 
OU COR eR Oo Oe 


Amaro 


THE NUMERICAL RESULTS OF THE EXPERIMENT. 


A large amount of data was necessarily recorded in an experi- 


ment involving such numerous weighings and analysis during 


nearly three months. 


The figures herewith presented have been reduced to those 
which are essential to a critical analysis of our conclusions. 


Those which follow are displayed under several heads: 
Periods represented by the several samples of foods. 


(1) 
(2) 
(3) 


(4) 


(5) 


(6) 
(7) 
(8) 
(9) 
(10) 
(1d) 


Daily weights of foods and content of nitrogen and fat. 

Daily weights and partial composition of the milk, urine 
and feces. 

Daily composition of milk, and yield of milk and milk 


solids. 


Digestibility of rations and amount of digestible food 


daily. 


Amount of water drank daily. 
Daily balance sheet, nitrogen and fat. 


Balance sheet, nitrogen, totals by periods. 


Balance sheet, protein, daily average for periods. 
Balance sheet, fat, totals by periods. 
Balance sheet, fat, daily average by periods. 


502 Report OF THE DEPARTMENT OF ANIMAL HUSBANDRY OF THE 


eT 


So. Se a tee ee eAI NE [Ske procera: --=="ge-7 Ajne | 182 

‘0s-1 Arlee ! 682 --  Ayne-gz eune | ZLzZ Seo eas] AT ogee Ultay PLC 

eA Ra -OUL || Cle. = errs Maes ez-o oun | zege. |-srsser pee QZ-9T Pun | TEZ 

FEU LN Dost ae) fata re aia ei Oj-s.9une |Pcig = (sas Per EE OT-8) SUNT! IETS 

Serle AU Nag ROG Tuan alin ances bo. Poel AB | Col = ot -- goung-[T Avw | IZT 

‘TT Avy-gz tady | ¢g cane ae 3 [ICA MIN OGUIe Weel ORs eet eer area Tr Avew-9z Lady | $8 

"9C-GI Indy | $9 See SOG =ah Pedy co PeSE SE are ae 98-21 Tludy | $9 
pasuoun | Sida ‘pay woUAN acueg poy wots se 


‘NELOIY) LYEH A 


‘SLVYO aNaouy 


“IVE NUOD 


5 ig =27 =" OES] SANE 
SISIIOTIICO9 | P= sy Chou ny 
ssooe--- ez oung-gT Avy 
BTC gt Avw-92 [dy 


ies 9-21 lady 


“pay USTAA 


‘AV]] AHLORIY, 


‘da SIVIUALV AHL GHINASHUdAY SATANVG TVUHATS AHL HOIHAA YNINOAG saolmad 


986 
193 
OGL 
OL 
19 


“Jequind 


eldureg 


503 


New YorK AGRICULTURAL EXPERIMENT STATION. 


"SI-LT ABIL WO suIvIs g*'yg—jeq } 


e) 


NAdHHODOE 
HHS 16 1615 5 


re otk 


ocosooocon 


ie) He ND O11 OM Deo 
nN 
OOoonst tata 


"6S 


“Ayrep 
pooj m 
meZO1JIN 


9° €S7 8966 
9 §S7 8966 
9° §SP 8966 
9° §¢P 8966 
9 SSF 8966 
GOS GIST 
8° 966 GIST 
Vv SIL GIST 
De ee OL 
Laat GGL 
a hee ae Gineik 
Pett. Cal Ghd 
Se ae ate OSL 
Kone serra SUG 
SIT 8966 
8° 966 8966 
G OFS 8966 
9° §S7P 8926 
L9G 8966 
PF O89 8966 
9° SP 89GG 
9 SSP 8966 
‘SUIBIND “SUIBIY 
“uegny[s ‘punois 
yee ‘8180 


"ST-LT ABI UO SUIBIS 9°7ZZ—UOSO1IIN » 


“SNOILVY ATIVG 


9° TGLE 9ESP 
9° TGLE 9ECP 
9° TELS 96oP 
9° TGLG 9EcP 
9° TELE 9EST 
8S6l PONE 
TP0G Po0E 
PSIG PG0E 
8966 PZ0E 
8966 PGOE 
8966 PEOE 
8966 60S 
PEtl GISTt 
GORE 9ESP 
686 9ESP 
CLI¢ 9ESP 
690E 9ESP 
876G 9ESP 
CE8G 9ESP 
9° T3LG 9ECP 
9° TELE 9§cP 
9° T6LG 96ST 
‘Suey “suIe.It) 
[Bout W109 Ferree 


Fina aeiainie se mesial einnins RITE 


Stare DAML Hea 
ee trees we aed: ca hc 
pee Jaiseesy ate aes Caw 
seis Miseiaees 42 4) 180-8 


Stier te! gute, Meer Se LORUG 


wee e ee cee eee cree cee e ee 7 


Sr eee a eu =15 AUN 
weiees cae ipa eaardag eet a 


oun 
ouny 
oun 
eune 
oun 
euny 
eune 


GLEE COCO EN yen sili de | 


Det gto eae -potsz0od UOTJISUBLT, 


eune 
Seiad ache neen es ion omnia 
Sinie'Sisia psereia seen se ety w TS Of 


RA te MB SD EE Te idea 
oe ree ween 2 CHIC 
ee Ree, We a IGA 00 REIN 
geri eer gr nee Oc-61 ABI 


cesses eoree*notiod WOMIsael], 


oun 
SMU oi cetaee oe eon 
oun Perea 


Bi Bet WAIST rod ee i 


tl OG Wag es “gt Avw-tt ew 
pooper o eo ee MO -On ay 
eget heise tener Acagrene [ta y: 


“AWLL 


Soe ee ee rae ea Ob Lx 
peice so nelvecesieicrne= spor oral xi 
wm me mw ete eee tee teem ne [CULO N 


‘NOILVY WO YHAWON 


‘LYA GNV NODOULIN JO SINDTLINOD YWIEHL AGNV SGOOW fO SLHOIEM ATIVG$ 


SiS Ka 


504 Report oF THE DEPARTMENT OF ANIMAL HUSBANDRY OF THE 


WEIGHTS AND PARTIAL COMPOSITION OF MILK, URINE AND FECES. 


MILE. URINE. FErCEs. 
u B u = pe : 
pe] 3 |g \eel cs Be) al: eee 
| | 
vane Se) a> | § |38| 2% | & [es] Bo | & | Fat 
a) 5 wo |n oD =| to jo 5 5 oo 
oR 5 So iodiing oO: lo mileiS fe) 
a g S\|4 Sig 4 ‘s 
4 q i |S < | < a 
1897. Grams.|Per ct. Grams.|Per ce Grams.|Per ct.|Per cf. 


( April 19-20..| 60 8,540| 0.558] 65| 6,761| 1.123] 309] 15,288] 0.445] 0.54” 
April 20-21..| 68-69] 8,144] .556| 67| 6,124) 1.254] 310] 13,098] .439| —.58 
April 21-23..| 72-73} 8,420 .560| 71| 5,472| 1.368] 311] 15,252| 439) 60 
Ration 1. ¢ April 22-93..| 75-76] 8,306] .568| 74] 5,911} 1.282) 312] 13,835] .403| “61 
April 23-24..| 78-79| 7,966] .578| 77) 3,664| 1 } 
April 24-25..| 82-83] 7,995] .562/ 81; 6,124) 1 
April 25-26..| 87-88| 8,370] .563/ 86] 6,159| 1 


(May 38-4..| 97 6,988]  .574| 98] 17,109] .836) 96] 16,025} .589 21 
May 4 5..\100 6,811;  .662] 101) 21,262}  .255) 99] 15,812)  .589 -20 
May 5- 6../103 6,910]  .669] 104] 21,744)  .274) 102] 17,194] .576 19 
Ration2. J May 6 7..|107 6,939]  .656] 106] 16,804]  .283] 105| 15,068)  .551 18 
a? - \May 7-8..|110 7,045}  .658| 169] 16,216)  .383/ 108] 16,188]  .559 .20 
May §&-9..|113 7,066]  .652] 112) 21,064)  .285) 111] 14,005] .570 .20 
May 9-10..)116 6,981]  .664] 115] 12,708}  .867) 114] 16,684)  .556 .19 
(May 10--11../119 6,790|  .664| 118] 19,476]  .814| 117) 16,266]  .556 -20 
(May 11-12. .|126 6,655]  .658] 125} 21,319]  .283/ 124] 14,288] .542 .18 
May 12-13..|129 6,684|  .663] 128] 20,525)  .858| 127) 16,897}  .562 21 
May 13-14..|132 6,804]  .661| 131] 22,510)  .819) 130) 16,975] ~- .557 .28 


May 15-16..|138 6, 357 .663] 187] 24,353) .2380) 136) 15,238 557 18 
May 16-17..|141 6, 301 660) 140] 26,280!  .220) 139) 13,693 557 -20 
May 17-18..!144 6,351 .663| 143] 28,516) .220) 142) 16,202) .553 -18 
May 18-19..|147 6,287 .657| 1461 23,545 239) 145) 12,538 .568 ah) 
May 19-20..|150 6,421 .658} 149] 29,867)  .192) 148] 15,422) .563 -18 
May 20-21../153 6,457 -653} 152| 27,443 .189] 151] 14,770} .584 20 
May 21-22..|156 6,386 .655| 155] 20,894) .236| 154) 15,635) .561 21 
May 22-23..|159 6,209 .662] 158) 28,417) .172) 157) 16,571 525 .20 
May 23-24..|162 5, 875 .661| 161] 17,123]  .229) 160] 17,478]  .500 -16 
May 24-25..|165 5, 776 .665} 164) 20,277] .182) 163] 14,378 463 17 
May 25-26..!168 5, 571 .655) 167) 19,065 .204) 166] 18,165) .451 -16 
May 26-27../|171 5,053 .675| 170) 11,794) .312) 169) 19,597) .445 15 
May 27-28. .)174 5,344 .657| 173} 4,508) .687) 172) 16,280 446 15 
May 28-29..|177 5,245! .665) 176} 10,532) .274) 175, 19,498)  .446 15 
May 29-30..|180 5,160)  .656/ 179} 6,520) .436/ 178) 18,101 -430 -16 
May 30-31. .|183 5, 096 .648] 182} 8,292) .331| 181) 17,662) .421 18 
May 31-Jun 1/186 4,897) .653) 185) 10,702 .242| 184) 18,934)  .468 -13 


Transition 
peciod. 


Ration 4. 


Ration 3. E 14-15. .|135 6,549 660} 184) 23,438 .277| 183] 15,904) .582 21 
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WEIGHTS AND PARTIAL COMPOSITION OF MILK, URINE AND FEcEs.— 


DATE. 


Rition 5. 4June 10-11.... 


June 11-!2 


{ June 19-20 


June 20-21.... 


*. Si't 
Transi'ion June 21-22 


period, ( June 22-23.... 
{ June 23-24... 

June 24-23....} 
June 2-26... 


IK OF 
Rati n 2, 4 June 26-27 


| June 27-23 .. 


June 23-29 


June 29-30. 
(June 30-July 


(Continued). 


| Laboratory 
number, | 
Nitrogen. 
aboratory 
number. 
| Laboratory 
number, 


| L 


| 
| 


qy 

fy 

=] 

© 

~ 

| 
OORT CO 


June 12-13.... 
June 13-14.... 
June 14-15.... 
June 15-16.... 
June 16-17.... 
June 17-18.... 
June 18-19.... 


Nitrogen. 


s 
oS 
& 


‘Grams.|Per ct.|Per ct. 
14,175 | 0.458 0.17 
ty) - 


14,303 455 13 
18,208 | .438 13 
19,009 | .425 13 
19,668 | .418 13 
20,369 | .421 14 
18,839 | .410 13 
16,386 | .439 14 
14,799 -442 15 
12,559 | .454 14 
13,615 -446 15 
13,558 442 15 
13,055 | .457 15 
12,453 465 18 
12, 984 47 15 
13,140 470 15 
11,510 | .475 16 
11,184 -498 20 
11,602 | .500 18 
11,300 | .488 17 
10,539 513 17 
10,589 08 -2l) 
12,602 587 18 
12,814 -623 25 
14,416 -631 aa 
15, 380 582 -20 
| 15,522 | .531 20 
15,748 ; .561 17 
15,883 -031 ail} 
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DIGESTIBILITY OF RATIONS. 


Drymatter.| Ash. Protein. Carey, = Fate. 

h Percent. | Percent. | Percent. | Percent. | Percent. 
ATO OV26 sence e ssocee 68.1 2 66.0 70.1 70.7 
Mayas tO oS o22. sce. 63.5 27.3 59.4 67.9 45.6 

QGxbOrOL sacs cosets 60.1 21.8 44.9 63.0 52.6 
JuNneclOito 20ers aciese eee 55.6 16.9 39.6 592 Sea 
AMOUNT OF DIGESTIBLE Foop DaILy. 
Dry matter. Ash. Protein. paely x Fats 
Lbs. Lbs. Lbs. Lbs. Lbs. 
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ZOMOtO Lose jane eee 12.4 -16 -90 11.30 a Oi 
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Date. | Water.|| Date. | Water. || Date. | Water.|| Date. | Water.|/ Date. | Water.|| Date. | Water. 
Lbs. Lbs Lbs. Lbs. Lbs. Lbs. 
April May May June July July 
19 58.5 13 99 31 17 7 4 102 22 106.5 
20 52.2 14 98 June 18 47.5 5 118 23 125.2 
21 55.8 15 104 1 67.8 19 80.5 6 118 24 96.5 
22 58 16 103 2 70 20 42.5 uf 120.5 25 99 
23 37.5 171 96.2 3 69.5 |} 21 69.5 8 72 26 82.5 
24 85.8 | 18 100.5 4 69 22 52 9 117.5 27 88 
2d 61 19 112 5 86 23 61.5 10 119 28 90.5 
May 20 100 6 60 24 62 11 121.5 29 95 

3 84.5 21 91 va 71 5 25 84 12 118.5 30 97 

4 97.8 22 ries 8 4.5 26 1.5 13 LOT SBI creer eereretaterers 

5 98.5 23 84 9 49 27 81 14 mea itecsan, Il -aoccouc 

6 86.5 24 94.5 10 53 28 61.5 15 Cael liss. Sedall Sehgasc 

7 91 25 86 11 58.5 29 86.5 16 BTR |Iooune ibcodococ 

8 94.5 26 | 68 12 45.5 30 100 17 arse ill Good -|| oeooces 

9 63 27 54 13 54.5 July 18 99 <5 sl] ere crcisrn| Panerelereret 

10 94 stele (iste || 14 42.5 100.2 19 DP IASI Soeeete |) Goodées 
11 98.8 29 | 62.5 15 53.5 2 84 20 GEE aaa |p oroosc 4 
12 89.5 || 30 77.5 16 63.8 3 | 110 21 PRIN Senegeli oaocbo. 
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FaT BALANCE. 


Daily for Periods. 


b Fat Ovraeo. 
Slee ES 
RATIONS. By Tug | Leech ee ee 
= = 3 ° S wf 
‘2 a ‘ a eas 
; | ag ea ine ae 
A & 5 Ei = Ei 
Lbs Lbs Lbs. Lbs. Lbs. 
Raion. Normal toodsterecesseecsc asses 4.) (0-63: 0596 1102189) P14 Osa: 
Preliminary period; Ration 2 7 Za SU Ob | aa so - 74 
Ration 2. Extracted foods .....-..----- 8 13 -74 -07 -81 -68 
Malin o. Lo xXtmicted 100usie a4 ses5 ee. coe U 13 -76 07 .83 -70 
Transiion perlodssoes. eee 5 153 -74 -07 -81 68 
Ration 4. Extracted foods ...--....---. 8 13 -65 -06 “yh -58 
Ration). Erxtracted:tOodsie eset os ee teas 20 09 58 SOB) GR} 54 
Transition period.......---.- 3 09 -02 -04 | -56 -47 
Ration 2. Extracted foods ......-..---- 8 13 67 .06 1/33 -60 
Ration 2. Extracted foods ...L.-.....-. 29 14°) 4.64 07 71 -bT 


DISCUSSION OF RESULTS. 


GENERAL REMARKS. 


It is proper to preface a discussion of the results of the experi- 
ment by the statement that these foods of a quite unusual char- 
acter seemed to have no ill effect upon the health of the cow. 
Her general appearance was all that could be desired. As may 
be seen by the foregoing figures, the weights of water drank and 
of urine excreted were somewhat abnormally large, but it was 
not discovered that any febrile or other diseased condition 
existed. 

The general appearance of the animal indicated a steady in- 
crease in adipose tissue throughout the experiment, except that 
during the feeding of Ration 5 there appeared to be no especial 
change. All the points by which a butcher judges the fatness of 
an animal indicated that at the end of the experiment the cow 
was in much better condition for the shambles than at the begin- 
ning. This is also shown by her generous increase in weight. 
Her uniformity in weight, save in a few cases where large varia- 
tions were due to a failure to drink, gave to the live weights their 


maximum value as a guide to conclusions. 


New YorkK AGRICULTURAL EXPERIMENT STATION. a3 Ws 


Tup Foop Fats anp Bopy Fats As Sources or THE MILK Fars. 


The results of this experiment appear to demonstrate conclu- 
sively that food fats bear no necessary relation to the formation 
of milk fats. 

In the ninety-five days that this cow ate rations from which 
the fats were largely extracted, she produced 62.9 Ibs. of milk 
fat. The quantity of fats in the food during the same time was 
11.6 Ibs., only 5.7 lbs. of which was digested, leaving 57.2 lbs. of 
milk fats in excess of the food fat supply. It is very clear that 
the milk fats were not taken as such from each day’s rations. 
Could they not have come from the body fat already deposited in 
the animal when the experiment began? This is so highly im- 
probable as to justify a positive negative answer. At the begin- 
ning of the ninety-five days the cow weighed 867 lbs. She was 
quite lean and certainly could have been no fatter than the well- 
fed ox which Lawes and Gilbert found to contain 7.1 per cent of 
fat. The total fat in her body could, therefore, scarcely have 
exceeded 61 Ibs., and was probably less. Practically all of this 
possible maximum would have been required to produce the 57.2 
Ibs. of milk fat and it is not reasonable to suppose that the cow 
lost all her body fat when we see that during the period under 
consideration she gained 47 lbs. in live weight. There could not 
have been a large increase of flesh, for during 59 days of this 
period the nitrogen income and outgo were about evenly 
balanced. 

It may be suggested that a change in the water of the body 
and in the contents of the intestines might cause large variations 
in body weight, which would obscure a loss of body fat. In this 
case, however, such a criticism would not be rational. Not only 
must 57.3 lbs. of fat be replaced by water or an intestinal food 
residue but an addition to the body weight of 47 lbs. must be 
accounted for in the same way, a total of 104 lbs. Such a result 
would have necessitated a very marked condition of emaciation 
and a noticeably full condition of the intestinal tract, the reverse 
of which was true. As before stated the cow apparently grew fat 
steadily during a large part of the experiment. We are therefore 


518 REpoRT OF THE DEPARTMPNT OF ANIMAL HUSBANDRY OF THB 


impelled to the conclusion that the milk fat which this cow pro- 
duced while under experimental observation had some other 
source than either the food fat or the previously stored body fat. 


Dip THis MitK Fat COME FROM THE PROTEIN OR FROM THE 
CARBOHYDRATES? 


In discussing this question we must confine ourselves to the 
data obtained for the fifty-nine consecutive days during which a - 
record was kept of the income and outgo of both the nitrogen and 
fat. These data show that in this time 38.8 pounds of fat was 
found in the milk. If this fat was formed through the metabo- 
lism of protein, the most generally accepted theory is that urea 
would be a product of the chemical changes necessary to produce 
this result. This view being correct, the production of 38.8 
pounds of fat would, according to several theorizers such as 
Wolff, Henneberg, Voit and Foster, require a minimum of from 
75.5 to 95 pounds of protein. Asa matter of fact, the nitrogen of 
the urine during the period under consideration was only 2,417.5 
grams, equivalent to 33.3 lbs. of protein, assuming protein to be 
Nx 6.25. Osborne’s and Ritthausen’s results show that N x 6 is 
probably more nearly correct, which would give 32 pounds of pro- 
tein. If we adopt Henneberg’s (also Wolff’s) fat factor for pro- 
tein, viz.: 51.4 per cent, which is the highest suggested, 33.8 
lbs. of protein would furnish 17.1 lbs. of fat, leaving 21.7 Ibs. to 
be accounted for in some other way. In this fifty-nine days the 
digested food fat was only 3.3 lbs. and the weight of the cow 
increased 33 lbs. with the nitrogen balance slightly against her 
body. 

It is noteworthy, moreover, that during twenty consecutive days 
of the fifty-nine, the daily nitrogen in the cow’s urine was equiva- 
lent to only 0.4 lb. of protein, while the average daily production 
of milk fat was 0.58 lb. Granting that none of this protein was 
metabolized for maintenance purposes, which is unlikely, it is of 
itself greatly insufficient to account for the milk fat, as it would 
theoretically be equivalent daily to not over 0.2 Ib. of fat. 
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There is no way of explaining how milk fat could in any way 
proceed wholly from metabolized protein in this particular case, 
but by the improbable theory that the protein joins with other 
compounds in synthetical changes of which we so far have no 
hint. 

Certainly, in this experiment, protein metabolism, as ordina- 
rily understood, can account only for a minor part of the fat 
secreted in the milk, because without the aid of other compounds 
protein must form considerably less than its weight of fat. Some 
nitrogen compound must be split off which would take part of 
the carbon and hydrogen with it. 

The only rational conclusion which these data seem to offer is 
that the milk fat, as previous experiments have demonstrated to 
be the case with body fat, was produced, in part at least, from 
carbohydrates. Such data do not constitute evidence that pro- 
tein or food fats may not under other conditions be the source of 
milk fat, but only that in this experiment they were an utterly 
insufficient source, either directly or indirectly. 


Tue STIMULUS OF PROTEIN UPON MILK PRODUCTION. 

If further investigations, which are now planned for the imme- 
diate future, should ratify the apparent outcome of this one, the 
explanation of the well-known stimulus of an abundant supply of 
protein upon milk secretion must rest upon some other basis than 
that so much protein is necessary as a source of milk building 
material. It is generally held, from the standpoint of both sci- 
ence and practice, that considerably over two pounds of digesti- 
ble protein, two and one-half pounds being the amount agreed 
upon, should be fed in connection with a sufficient supply of car- 
bohydrates (124 lbs.) to a cow in the full flow of milk, if a maxi- 
mum food efficiency is to be attained. 

Experiments have shown that the food efficiency of a unit of 
digestible matter is actually augmented by increasing the pro- 
portion of protein up to approximately the quantity named, as 
for instance when oil meal or gluten meal is substituted for a 
portion of the cereal grains in a ration otherwise made up wholly 
of home grown foods. Surely if protein takes no necessary part, 
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as our results indicate, in providing raw material for the secre- 
tion of milk fat or milk sugar, a large part of this generous pro- 
tein supply is not needed for constructive purposes. 

When fed what is sometimes called the German balanced ra- 
tion, a cow may sometimes yield thirty pounds of average milk, 
generally less rather than more. This milk would contain not 
over one pound of protein, leaving one and a half pounds or three- 
fifths of that in the ration unused, so far as known, for any neces- 
sary constructive purpose. We desire to propose as a rational 
explanation of the notable influence upon milk secretion of an 
abundant supply of digestible protein in the ration, that it is due 
to the influence of protein upon metabolic activity rather than 
because so much was needed from which to form milk solids. 
This view would not minimize our estimate of the importance of 
the nitrogenous constituents of cattle foods, but simply empha- 
sizes more fully one reason, and perhaps the main one, why they 
should be supplied in such generous proportions. 

Certain data from this experiment should be considered in this 
connection. 

It appears that the daily digestible protein in the ration varied 
in the different periods between 1.85 lbs. as a maximum to 0.41 as 
aminimum. There was a corresponding, though not so wide, va- 
riation in the urea nitrogen, and it is interesting to note the rela- 
tion between the protein supply, protein metabolism and the 
secretion of milk solids, as shown both by the figures and by the 
diagram. 


RELATION BHTWEEN PROTEIN SUPPLY, PROTEIN METABOLISM AND SECRETION 
oF MILK SOLIDS. 


T 


Digestible _pro- Tee aan aaane Gain or loss of Milk solids ert beans 
tein eaten daily. | nitrogen  ex- ae protein | secreted daily. tion to milk 
creted daily. ; solids secreted. 
Lbs Lbs. Lbs. Lbs. 

eo) | ES) ER ats 

1.85 .86 +.41 2.22 100:2.59 

90 -46 —.05 1.87 100: 4.06 

41 -40 —.44 1.67 100: 4.19 

1 58 61 +.45 1.96 100: 3.21 
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The extent of protein metabolism seems to be influenced mainly 
by the protein supply rather than by the quantity of milk solids 
secreted. When in the first periods the digestible food protein 
varied between 1.42 and 1.85 lbs. daily and there was an increase 
of body protein, the milk solids were from two and six-tenths to 
three times the protein equivalent of the urine nitrogen, but when 
the available protein in the food fell to 0.41 Ibs. daily, so that the 
animal’s needs forced a body loss of 0.44 Ibs. of protein daily, the 
milk solids were four and two-tenths greater than the protein 
broken down. In view of these figures, it is not easy to avoid the 
conclusion that in some way the abundant metabolism induced 
by a generous supply of protein in the ration had a stimulative 
rather than a constructive (building) function in its relation to 


milk secretion. 


THE RELATION BETWEEN THE FoOD AND QUALITY OF THE MILK. 


The evidence on this point is incidental to the main purpose of 
the experiment, but is none the less emphatic. 

Changes were made in the rations in three ways: (1) By de- 
creasing the fat in the food from about the usual quantity to 
practically none; (2) by producing wide variations in the protein 
supply and nutritive ratio; and (8) by producing wide variations 
in the supply of total digestible material. 

Were there changes in the constitution of the milk correspond- 
ing to any or all of the variations in the kind and quantity 
of the food supply? A careful examination of the accompanying 
graphic display (Fig. 19) of the amounts and kind of food eaten 
and of the composition of the milk, during sixty-six days, does 
not reveal any such relation. To be sure, when the ration was 
changed from the normal to the extracted foods there was quite 
a marked drop in the percentage of milk solids, but in a few days 
the milk recovered its former richness. Neither a deficiency in 
the protein of the ration nor a depression of the digestible nutri- 
ents to about 5.5 lbs. per day caused the cow to produce poorer 
milk. The only apparent effect was in changing the quantity 
of product. The percentages of milk solids and fat varied greatly 
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from day to day, usually without definite relation to any known 
causes. This bit of experience does not establish a law, but is in 
itself an event worth noting. 


ToraL MitK Souips aNnD MILK Fart. 


In this experiment the variations in milk solids were due almost 
wholly to changes in the percentages of milk fat. The corre 
sponding rise and fall of the total solids and the fat, and the uni- 
form percentages of nitrogenous compounds are certainly remark- 
able and are strikingly shown in the diagramatic chart (Fig. 20). 
This is not a new observation, for it has been noticed repeatedly 
that the fat of milk is its most variable compound in percentage 
relations. 


I. DIGESTION AND FEEDING EXPERIMENTS.* 


W.H. JORDAN AND C. G. JENTER. 


SUMMARY. 


I. THe NEw Corn Propvwcr. 
‘The claim that the removal of the pith from corn stover modi- 
‘ fies the composition and increases the digestibility of the remain- 
ing portions of the stalk and leaves is not substantiated by inves- 
tigations at this Station. (a) The pith was found to be much like 
the whole stover in composition. (0) In a trial with three sheep, 
corn stover with the pith was only one-half of one per cent less 
digestible than similar stover without the pith. 


II. AcTUAL AND CALCULATED DIGESTIBILITY. 

In digestion trials with two fairly elaborate rations quite un- 
like in origin, the actual digestible matter closely approximated 
in both cases to the quantities that were calculated by the use of 
figures from feeding tables representing the average composition 
and digestion coefficients of similar materials. 


III. CoMPaRATIVE VALUE OF RATIONS FROM UNLIKE SOURCES. 

In an extended feeding trial with two rations in which the com- 
pounds that were the source of the digestible carbohydrates were 
quite dissimilar, the ration containing the less fiber and a nitro- 
gen-free extract richer in starch and sugar showed no superiority 
over the other. Also by-products such as malt sprouts, brewer’s 
grains and gluten feed were successfully substituted for oats 
and peas. 

I. THE “NEW CORN PRODUCT.” 

The cattle feeder is beset on every hand with new feeding 
stuffs—new in name if not in kind. One of the latest of these is 
“Marsden’s Stock Food,” otherwise called “A New Corn Product.” 


*Reprint of Bulletin No. 141 
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This is a finely ground product, a refuse from the utilization of 
the pith of the stalk. The leaves are stripped from the stalk, the 
pith is removed, and the remaining portion, or the outside of the 
stalk, is ground into meal. 

The attention of the writer was called to this food so long ago 
as December, 1896, through an inquiry from a correspondent of 
the New York Tribune, and in response to a request from the 
Agricultural Editor of that paper, the following statement was 
made: 

“Meal which is made by grinding dry corn stalks has entirely 
the same food properties as the corn stalks themselves, the only 
possible advantage being that the animals are saved from chewing 
them; and also because of its fineness the meal may possibly be 
a little more digestible than the stover. There is no real merit in 
this meal which gives it any superiority over hay, corn stover 
or silage in so far as these latter materials are eaten and thor- 
oughly masticated.” 

Since the above statement was made, this new product has re- - 
ceived considerable attention, notably by two bulletins from the 
Maryland Agricultural Experiment Station* and by an article in 
the Country Gentleman; from Hon. Edward Atkinson. 

The important general conclusions which Patterson draws from 
the Maryland Experiment Station work are that (1) the “ New 
Corn Product ” is more digestible than corn stover even if finely 
ground, and that (2) this product may be successfully substituted 
for other rough fodders and hay in a fattening ration and in feed: 
ing horses. Patterson’s discussion of his data leans to the view 
that the presence of the pith actually depresses the digestibility of 
the other parts of the stover, and he offers as a reason for this the 
wholly hypothetical explanation that the pith so freely absorbs 
the digestive juices as to leave a quantity insufficient to act effi- 
ciently upon the other portions of the plant. 

Atkinson discusses this new food from the economic side, but 
bases much of his reasoning upon what he seems to regard as two 
established facts, viz.: that the pith of the corn stalk is practi- 


*Nos. 43 and 51. 
tIssue December 16, 1897. 
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cally pure cellulose and that its presence depresses the digesti- 
bility of the other portions of the plant by absorbing “ the saliva 
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and the gastric juices, thus clogging the intestines 

All that has been said in regard to the great saving that would 
result from a complete utilization of the entire corn product, grain 
and stover, can be entirely accepted by every person well informed 
in cattle food matters. 

The supreme importance of maize in animal husbandry and the 
availability and high food quality of every portion of the plant 
‘when properly harvested do not need to be established by further 
investigation. These are now facts of common knowledge among 
well-informed farmers. 

Any process, therefore, which tends to a completer utilization 
of maize stover should be heartily welcomed. It is the opinion of 
the writer, however, that whatever benefit may accrue to agricul- 
ture from the Marsden process, in so far as it touches cattle feed- 
ing, will come wholly from the saving in a useful form of a val- 
uable food material which is now largely wasted. No conclusive 
evidence seems to be yet secured that this “New Corn Product ” 
possesses unusual food properties, or those which differ in any 
way from well cured, well prepared corn stover. 

There are serious doubts whether the corn pith is so greatly 
unlike the remainder of the plant that its removal materially mod- 
ifies the composition or digestibility of the portion that is left, and 
the hypothesis that this pith retards or prevents digestion by 
absorbing and holding the gastric juice (to say nothing of the 
intestinal juices) is so far too nearly guesswork to have much 
weight, and may be as far from the truth as the assumption that 
the pith is “pure” cellulose. The chances are that the “ New 
Corn Product ” is nothing more or less than ground corn stalks ia 
all the essentials that pertain to digestibility and to food function 
or value. 

This question is of sufficient importance, however, to make it 
desirable to secure evidence concerning the points under dis- 
cussion, and for this reason this Experiment Station has been 
investigating the matter somewhat. 
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THE EXPERIMENTS AT THIS STATION. 


In order to show that the removal of the pith from maize stover 
is beneficial from a food standpoint it must be demonstrated that 
the pith either contains compounds directly injurious to the ani- 
mal or that in its absence the remaining portions of the plant are 
more fully utilized than would otherwise be the case. 

Certainly the compounds in the outside stalk and leaves are 
not in any way changed by the presence or absence of the pith. 
This investigation was directed to two points, therefore, viz.: 
(1) the composition of maize pith as compared with the rest of 
the plant, and (2) the effect of removing the pith upon the digesti- 
bility of the leaves and remainder of the stalk. 


Tur RELATION IN WEIGHT OF DIFFERENT Parts OF MAIZE STOVER. 

About 200 lbs. of well-cured, bright corn stover, all of which 
came from the same lot of corn, was selected for the experiment. 
The leaves and husks were first stripped from one-half of each 
bundle and then by the use of instruments specially made for the 
purpose the pith was removed from the stalks. 

The following are the weights of the several parts in the air 
dry condition: 


WEIGHTS AND PROPORTION OF PARTS OF CORN STOVER. 


Weight. Proportion. 

Grams. Pounds. Per cent. 

Geavesiand. husks -/.222 7 ssscehee ease seeisces 25,021 55.0 65. 
Stalks minus pith=)-soscsoee so aease es eestor 9,046 20.7 24.5 
Pitheers eee ses colo seas cee eae cee eenioemoe ss 3,948 Sed 10.3 


It appears that the pith constituted about one-tenth of this lot 
of maize stover. 


Tun COMPOSITION oF THR STOVER AND ITs VaRiIouS Parts. 

The whole stover from one-half the bundles, and the separate 
parts of the dissected stover were finely ground in an iron mill 
and from the thoroughly mixed materials samples were selected 
for analysis. 

The composition of the whole stover, the stover without the 
pith and the pith are given below. 
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COMPOSITION OF CORN STOVER. 


Arr-Dry MATERIALS. 


Nitrogen- 
Fiber. free Fat. 
extract. 


Water. Ash. Protein. 


Per cent.|Per cent.|/Per cent.|Per cent.|Per cent.)/Per cent, 


Whole stover.............. 19.81 4.55 4.19 26.02 42.87 

Stover without pith........ TOE 4.58 4.60 | 28.55 | 47.35 Qi 

Pitheessee. setae eee ce 13.27 | 3.92 3.02 29.15 45.77 4.87 
WATER-FREE MATERIALS. 

Whole stover...-........-. | ee 5.68 | 5.22 32.45 | 53.46 3.19 

Stover without pith........| ..---. 5.22 5.24 | 32.52 53.93 3.09 

ort oe eo Rae | ae 4.52 | 3.48| 33.61 | 52.77 5.62 


It is clearly shown by these analyses that the pith of this par- 
ticular lot of stover, at least, did not differ in composition to a 
remarkable degree from the remaining portion of the plant. It 
contained about two-thirds as much nitrogenous material and 
nearly twice as much ether extract, the proportions of fiber 
(crude cellulose) and nitrogen-free extract, which together make 
up the greater part of the stover, being very nearly the same as 
in the other nine-tenths of the plant. This pith, instead of being 
nearly pure cellulose, is at least two-thirds something else, and 
there is no reason for supposing that the pith of other lots of 
maize would be essentially unlike this sample. 

It is interesting to know something of the character of the 
nitrogen-free extract in maize pith, as compared with the other 
tissue of the stover. Do the leaves and outside portion of the 
stalk contain a larger proportion of sugars and starch and less 
of those compounds concerning whose nutritive value we are less 
definitely informed? Actual determinations answer this ques- 
tion in the negative, so far as one lot of stover is concerned. 


NITROGEN FREE EXTRACT IN CORN STOVER. 


8 CALCULATED AS DEXTROSE, 

g 
ei - 
hei : Soluble in 
=I Soluble in 
5 malt Total. 
4 2 extract. 
= 

: Per cent. Per cent. Per cent. 

5S|oMiaizestover; whole)e2. os.2 csc cec scenes ~ -82 21 le 
59 | Maize stover, without pith. ....-.......-- -61 -29 -90 


GOV Bit ofmaize atovereoc een eleee eee eee TEST -11 1.48 
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This analysis of maize pith does not furnish any reason why 
its removal from the stover should be favorable to increased 
digestibility, or why the pith itself should not be nearly as di- 
gestible as the remainder of the stalk, leaves and husks. 


THE COoMPARATIVD DIGESTIBILITY OF MAIZE STOVER WITH 
AND WITHOUT THE PITH. 

It was deemed essential that in order to get reliable evidence 
on this point the materials compared should be entirely alike in 
origin and treatment. The well known variations in digestibility 
caused with coarse fodders by the conditions of growth, the period 
of harvesting and the manner of curing, demand that this prob- 
lem shall be studied with the use of stover from a single lot of 
corn, harvested at the same time and cured in the same manner. 
The lot of stover used satisfied all these requirements. 

As before stated, the pith was removed from one-half of each 
bundle of stover, the other half remaining in its ordinary condi- 
tion. These materials were ground in an iron feed mill, not to so 
fine a condition as is the case with the New Corn Product but 
sufficiently so to allow very thorough mixing and sampling. 

Four young healthy wethers were selected for the digestion 
experiment. They were fed 600 grams of material daily. The 
preliminary period of feeding occupied eight days and the feces 
were collected during five days. 

The composition of the stover has already been given and the 
other essential data are shown in the tables which follow. 


COMPOSITION OF THE FECES FROM THE STOVER. 


5 AIR Dry. 
2 ; 
= SAMPLE. 4 
= Nitrogen-| , piper 
; : sh. in. iber. f : 

6 Water. | As Protein. | Fiber Re ee exit 
re) 

First Period. Per cent. | Per ct. | Percent. | Per cent. | Per cent. | Per cent. 
51 | Feces from sheep No.-1.| 4.96 |10.80 9.62 | 24.62 | 47.96 2.04 
52 | Feces from sheep No. 2. 5.08 |12.15 9.06 | 24.77 | 47.43 ictal 
53 | Feces from sheep No. 3.| 4.98 |12.14 8.75 | 23.60 | 48.87 1.66 
54 | Feces fromsheep No. 4.| 5.20 |11.88 9.00 | 23.67 | 48.58 1.67 

Second Period. 

55 | Feces from sheep No.1.) 5.09 | 8.35 8.94 | 26.85 | 48.86 Hil 
56 | Feces from sheep No, 3. 5.22 | 9.28 7.94 | 25.31 | 50.64 il 
57 , Feces from sheep No. 4. 5-49) 9-71 9.50 | 24.52 | 48.82 1.96 
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The comparative digestibility of the stover with and without 
the pith is more readily seen by bringing together the coefficients 
showing the average results. 


DIGESTIBILITY OF CORN STOVER. 


Nitrogen- 


Dry Organic A - 
Protein. Fiber. free Fat. 
Matter. | matter. extract. 


Per cent |Per cent.|Per cent.|Per cent.| Percent. |Per cent. 
Stover with pith ........ 53-5 56.7 16.6 64.3 56.8 76.2 
Stover without pith .-.... 55.1 57.2 20.5 62.7 56.6 12 


We do not have here any evidence that the removal of the pith 
of the maize plant materially increases the food value of the 
remaining portion. One sheep digested more from the stover 
containing the pith and two digested less, the average being not 
greatly different in the two cases. 

The real test of the digestibility of a feeding stuff is the digesti- 
bility of the organic matter, because in the case of such materials 
as corn stover the accidental mineral matter is a modifying factor. 
One-half of one per cent moreof organic matter was digested from 
the stover without pith than from that with pith, a difference so 
small as to be well within the limits of error of such work. 

It is fair to observe that in Patterson’s trials the stover and 
ground products had a similar origin only in one instance, and 
that in ascertaining the digestibility of the whole stover like that 
from which the New Corn Product was made, the coefficients 
obtained for dry matter differed 8.5 per cent with the two animals 
used, a fact which detracts somewhat from the value of the data. 


II. THE CALCULATION OF THE VALUE OF RATIONS. 


During the past fifteen or twenty years farmers have had their 
attention directed to the so-called feeding standards, which they 
have been urged to follow more or less closely in making up 
rations for various purposes. In order to ascertain whether any 
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given ration approximates to a desired standard it is necessary to 
determine the amounts and proportions of digestible nutrients 
which the proposed mixture of foods contains. A knowledge of 
the exact composition and digestibility of the feeding stuffs to be 
used is not possible, usually, certainly not in ordinary practice, 
and the computation of the amounts of digestible compounds 
must be based upon the average composition and digestibility of 
similar materials. It is assumed that figures reached in this way 
are sufficiently accurate for all practical purposes. 

The compounding of rations from a variety of foods to cor- 
respond to certain standards, as usually done, involves another 
assumption, viz.: That a pound of digestible material, carbohy- 
drates for instance, has a uniform value no matter what its 
source. 

Probably well-informed agricultural chemists do not assent io 
this statement, and doubtless they are agreed that this assump- 
tion is possibly an element of weakness in the effort to compound 
equivalent rations from greatly different mixtures of feeding 
stuffs. 

Much of the doubt on this point pertains to the nitrogen-free 
extract. Great uncertainty exists as to the relative nutritive 
value of the sugars, starches, pentosans, cellulose and other com- 
pounds, some of which belong to the hexose group, others to the 
pentose, etc. We do know, however, that there is a marked 
variation in the proportions in which these carbohydrates and 
other compounds are found in the nitrogen-free extract of feeding 
stuffs, especially when the coarse fodders are compared with the 
cereal grains. 

Moreover, the protein of cattle foods is a collective name for a 
mixture of nitrogenous compounds and there is good reason for 
believing that N x 6.25 does not always represent the same nutri- 
tive value, as for instance in roots, in green crops and in the oil 
meals. 

It is proper to inquire, therefore, to what extent these possible 
variations of composition and food values of different com- 
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pounds of the same class may cause actual differences in the rela- 
tive efficiency of two rations combined from unlike foods but 
similar in amount of digestible material and nutritive ratio when 
calculated on the basis of average composition and digestibility. 

The writer is not aware that any comparison has so far been 
made of the calculated and the actual digestibility of rations, nor 
between the nutritive effect of the two rations with especial refer- 
ence to the points which are discussed in this connection. 


r 


THe CALCULATED AND THE ACTUAL DIGESTIBILITY OF Two 
RATIONS. 


Two rations quite unlike in origin were selected for an experi- 
ment by this Station. In one the proportion of timothy hay was 
large and the grains were entirely by-products. In the other 
corn silage was freely used and the grains were entirely ground 
oats and ground peas. The hay, silage and oats were home 
grown and the other materials were of the usual commercial 
grade. Without knowing the composition of these feeding stuffs, 
the digestible nutrients they would supply were calculated from 
the averages of feeding tables. 


AVERAGE COMPOSITION AND DIGESTIBILITY OF CERTAIN FEEDING STUFFS. 


os 
| = DIGESTION 
5 CoEFFICIENTS.t 
4 ith 
ao 
2 g 
Oo Me. 
& ors 
; , 1g 
s =e ee © & a5 
Ss ; ON 0 ee S : Sedo oe es 
3 4 2 FSI § 3 o.1 2 12° (3 
Ee < ay & 5 Ea Ay hee ye te 
| a | 
Per ct.| Per ct. | Per ct. | Per ct. | Per ct. | Per et. 
Timothy hay*........ 13.2 4.4 5.9 29 45 2.5 49 53 63 7 
Corn silaget.......... 73.6 QA 27 7.8 12.9 9 55 66 69 | 77 
QateT reacts cosines Yejersts 11 3 11.8 9.5 597 5 78 26 Lie 83 
BOARS ceric ko kag nae aerate 10.5 2.6 20.2 14.4 51.1 1.2 83 26 94 54 
Malt sprou's*........ 10.2 5.7 23.2 10.7 48.5 1%, 80 33 68 | 100 
Brewer’s grains*..... 8.2 3.6 19.9 11 ht 5.6 79 53 59] 91 
Buffalo gluten meal§. 8.2 9 23.2 6.8 49.4 1.5 85 43 81 81 
* Jenkins & Winton. + American excepting those for oats. + Wisconsin analyses. 


§ Rep. Mass. Station, Jan., 1897. 
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The calculated digestible nutrients in two rations, based upon 
the foregoing figures would be as follows: 


DIGESTIBLE NUTRIENTS IN CONTRASTED RATIONS. 


| Protein. Carbohydrates. Fats. 
Ration 1. 
Lbs. Lbs Lbs 
- Five pounds timothy hay.......-..-..... 0.14 2.18 0.07 
Forty pounds corn silage .............. -60 5.60 -26 
Five pounds ground Oats .---....-.._-- -46 2.43 -20 
Six pounds ground peas ............... 1.01 3.10 -04 
MotaldiGhjpoundsy-see-eee eee 2.21 13.31 -5T 
Ration 2. 
Fifteen pounds timothy hay ........... | 0.43 6.55 0.21 
Twenty-five pounds corn silage ........ -38 3.50 -16 
Two pounds malt spronts..........---- 37 .73 -03 
Three pounds brewer's grains...-..-.-- -47 1.03 -15 
Three pounds Buffalo glnten feed...... | 59 129 28 
Total 16.2 pounds ale) 2.24 13.10 7 -83 


In the succeeding table is stated the actual composition of the 
feeding stuffs used in this comparison. 


COMPOSITION OF FEEDING STUFFS. 


ah ° 
ee Q : Nitrogen- 
35 Water. Ash, Protein. | Fiber. free Fats. 
Ss extract. 
nae 

Percent | Percent. | Percent | Per cent. | Per cent. | Percent. 
1 Sy ecimothy hayes 4.09 5. 29.18 | 45.33 
45) Corn silage ease ees 15.27 1.25 2.27 5.34 14.04 1.83 
46 | Corn silage .......... 75.85 1.23 L8H) 5.80 | 13.31 1.82 
Si eRCOMS arose secs 717.20 1.13 1.81 5.73 | 12.21 1.92 
AS) || Cor silapecy ac. oe 77.32 1.02 1.82 5.39 | 12.62 1.83 
490) (Commpilacer 9.2. ose) 76.97 1.04 1.81 5.54 | 12.73 1.91 
ZO NEO ats ree soe ec yocc sei 10.57 2.95 | 12.48} 10.54 | 58.37 5.09 
5Oy Oats. 2222 e2eeuen ceew. 10.48 2.57 | 13.06 92799) “S9al0 5.00 
21 ROAR Se ce weyesceea cee 11.35 2.59 | 23.39 5.20 | 56.26 1.21 
16 | Malt sprouts.........; 9.58 5.384 | 26.18 | 11.05 | 44.52 3230 
18 | Brewer's grains ...... 7.68 2.82 | 27.59 | 13.01 | 40.46 8.44 
19 | Buffalo gluten feed...| 10.29 3.29 | 24.95 5.28 | 52.97 3.22 


A digestion experiment with two mixtures of foods similar in 
kind and proportions to the rations previously given was carried 
on with four sheep. 


New YorK AGRICULTURAL EXPERIMENT STATION. 


535 
CONSTITUENTS AND AMOUNTS OF RATIONS COMPARED. 
PERIOD 1. PERIOD 2. 
Pol ration Her ration be ration Le ration 


0. 2. No. 1. 
Sheep 1 and 2. Sheep: Sand 4, shee and 2. | Sheep 3 and 4. 


Grams. Grams | Grams. Grams 
Timothy hay .....-.....-.-. isp © |) Acc s005 ch 4| 50 
Com siligey.-- ss 220-4- 55 800 250 500 400 
Oats) cround 35-235 225.c2- US ees neha resents Pee 50 
Peass Grounds. ccssc sc ==. N20) Tete Seas | sjalaleaciciems | 60 
Maltisprouts! ss ecc: saan oleeoene econ 20 UU” (OA Rpt et Sted 
BLEWel Sy OLALNSs soso as Seti sieseeet = 30 60 | AERC A Redd 
Butalo gluten feed 2-2-5 5-25 |) 2--2e 2. 30 60 | Suwa esis 
COMPOSITION OF FECES 
Fy | 
S | AIR Dry. 
bg 
$8 SAMPLES. 
S Water. Ash | Protein.| Fiber Ether wg fe 
= |oxtract.| oxtract. 
4 
——— = | as ea, arn ae 
First Period. Per ct. | Perct. | Perct. | Per ct. | Per ct. | Per ct. 
37 | Feces from sheep No. 1...) 4.26 | 10.48 | 10 25.62 | 3.40 | 46.24 
38 | Feces froin sheep No. 2...) 4.24 | 10.83 | 12.56 | 23.66 | 3.33 | 45.38 
39 | Feces from sheep No. 3. 4.19 | 9.74 | 12.31 | 22.90 | 3.70 | 47.16 
40 | Feces from sheep No. 4...) 4.15 11.75 | 11.50 | 24.96 | 3.32 | 44.32 
Second Period. | | | 
41 | Feces from sheep No. 1...| 4.55 | 10.92 | 11.94 | 24.91 | 3.44 | 44.24 
42 | Feces from sheep No. 2...) 4.60 | 10.77 | 11.75 | 24.90 | 3.03 | 44.95 
43 | Feces from sheep No. 3...| 4.21 | 9.31 | 11.32 | 25.41 | 3.58 | 46.17 
44 | Feces from sheep No. 4...| 4.08 | 10.32 | 10.06 | 27.48 | 3.52] 44.54 
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These coefficients can be more easily seen by bringing them 
together as averages. 


AVERAGE DIGESTIBILITY OF RATIONS. 


= [<>] 
3s g 2 
oO oe Le) 
3 Qe = £3 
Ba tee Ul" oe Nigvee te 
Ps ae ees e s SS) ies 
=) <q fo) AQ & Z & 
Per ct. | Per et. | Perect | Perct. | Perct. | Peret. | Per ct. 
Ration A Full amount ....---. 69.4 | 13.4 | 71.7 | 70.8 | 59 75.4 | 80.5 
oF 2 Hualifvamountesseeses CAE NBO NTG24. |) T5s64) 67352) 179 82.1 
Ration’ Pull@amonnt ssesece: 6L.6 | 7.9 | 64.2 , 65.3 | 60 65 73.8 
iHalisamountsoeceses 66 21.5 | 68 | ROWAN NG2 23) NGO 22 76.1 


NUTRIENTS IN THE Two RatTIons BASED UPON ACTUAL 
FEEDING TRIALS. 


THE DIGESTIBLE 


TOTALS IN THE FEEDING STUFFS. 


a Nitrogen- 

Creanic Protein. | Fiber. 5 free | Fat. 
Ration 1. Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
5 pounds timothy hay ....---....-.. 4.16 0.27 1.46 2.27 0.16 
40 pounds corn silage .....-.....-.-. 8.67 -73 2.22 4.97 -15 
5 pounds oats, ground: .-22-.----c2 4.32 -62 553 2 92 -25 
6 pounds peas, ground............. 5.16 1.40 31 3.88 -07 

pe. call 

Motalseenece soeee ee esas 22.31 3.02 4.52 | 13.54 1.23 

Coefficients of degestibility *...---- CNAU 70 8 59 75.4 80.5 
Actually digested\o2 25. 2-6... =. 16 2.14 2.67 | 10.20 -8h) 

Ration 2. ; 

15 pounds timothy hay ...--...---.- 12.49 0.82 4.38 6.80 0.49 
25 pounds corn silage .....-.--..--- 5.80 -53 1.39 3.42 -46 
2 pounds malt sprouts. ....-...-... 1.70 -52 -32 -89 -07 
3 pounds brewer’s grains ..-...---- 2.68 -83 -39 1.21 =25, 
3 pounds Buffalo gluten feed ...--. 2.59 a (3) 15 1.59 -10 
Totals os caheceestes cae caer 25.26 3.45 6.53) |) 13291 1.37 

Coefficients of digestibility * ...---- 64.2 65.3 60 65 73.8 
Actually digested) ..52..%.4.---2--5- 16.22 2.25 3.92 9.04 1.01 


* Those from the ‘* full amount.”’ 


It is now possible to compare the calculated and actual digesti- 
bility of the two rations. The first step necessary is to apply 
the coefficients which are found by experiments with these mix- 
tures of foods, to the quantities of dry matter and of the several 
classes of ingredients actually contained in the proposed rations. 
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DIGESTIBLE NUTRIENTS IN Two RATIONS AS CALCULATED AND AS ACTUALLY 
DETERMINED. 


| 
ereaule Protein. |Carbohydrates. | Fats. 

| 
Lbs. Lbs. Lbs. Lbs. 
Ravowt } Caleniatedissseet oes 16.1 ee | 1133 31! 0.57 
at f Gta sete s esetare ater 16 2.14 12.89 .99 
Ration’? ; Caleulatedis-2-s:.20- 16.2 2 24 aR aul -83 
: Pe UAC UMA eae yate cis feieteeets 16.22 225 12.96 LAOH 


The closeness of agreement between what was actually di- 
gested from these rations and the calculated amounts is en- 
couraging. Variations greater than those observed in these 
trials doubtless occur, but if the calculated and the actual di- 
gestible organic matter will agree within one-fourth or even one- 
half a pound, such a calculation insures much greater accuracy 
and certainty than could be secured by any other method. 

Two events do not establish a rule but these here noted are 
regarded as important and significant. 

The influence of the quantity of food eaten upon its digestibility.— 
The results of the comparison of the “full” and “ half” ration 
show the latter to be uniformly more fully digested. This out- 
come conflicts with the teachings of certain former experiments. 
Wolff's experiments* with clover hay alone and with clover hay 
and roots fed to oxen and sheep appear to demonstrate that the 
digestibility of a ration is not influenced by its size. 

Later investigation} gave the same results when lucerne hay 
was fed to both sheep and the horse. On the contrary Weisket 
found that when oats were fed to dogs the digestibility was in- 
versely proportional to the amount eaten. 

In our experiment the difference between the large and small 
rations is too large and too uniform to be explained by errors. 


* Die Ernahrung. 
+Landw. Versuchs Stationen, XXI, p. 20. 
+ Landw. Versuchs Stationen, LXI, p. 145. 
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THE RELATIVE NUTRITIVE EFFECT OF RATIONS FROM 
UNLIKE SOURCES. 


The main reason why a unit of digestible materia] from unlike 
sources may not have a fixed food value has already been dis- 
cussed, viz.: the great variations in the character of the protein 
and nitrogen-free extract. For instance, in the grains, the nitro- 
gen is almost wholly albuminoid, and the nitrogen-free extract is 
largely starch, while in coarse fodders and roots, much of the 
nitrogen may come from amid compounds and the nitrogen-free 
extract contains a generous proportion of pentosans and other 
bodies not so well understood. Even among the grain foods 
there are important differences of this kind. Certain of the com- 
mercial feeds are residues of the manufacture of beer, glucose 
and starch from the cereal grains, the starch of the barley and 
corn having been largely extracted. This results in a concentra- 
tion of the nitrogen compounds as a whole, and of the nitrogen 
free compounds that are not starch or sugars. May these un- 
doubted differences have an appreciable influence upon the nutri- 
tive effect of two rations? 

The two rations under discussion in this connection were 
selected for a feeding experiment because they illustrate the 
facts we are now considering. We have shown that they con- 
tain practically the same amounts of digestible material with 
very nearly the same nutritive ratio. The actual compounds in 
the two rations are in part quite unlike, however. It is well 
to call attention, in this connection, to the fact that the hexose 
sugars and the starches as found in cattle foods possess certain 
characteristics that distinguish them from any other of the com- 
pounds which make up the nitrogen-free extract. The sugars 
either require no changes through digestion in order to be di- 
rectly absorbed into the circulation, or only a change from one 
sugar to another, while starch, through the action of diastatic 
ferments easily suffers complete hydrolysis to one form of sugar. 
In other words, these carbohydrates are readily and wholly 
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transformed, without waste, into a sugar which is completely 
absorbed into the blood. It is true at least that repeated trials 
have failed to reveal the presence of either sugar or starch in 
the fecal residue, which indicates complete solution and absorb- 
tion. Other compounds which contribute to the so-called digest- 
ible carbohydrates, such as cellulose and pentosans are digested 
in part only, and we are not able to declare whether that which 
is digested serves the purposes of nutrition as efficiently as the 
hexose sugars and the starches. The writer has been inclined 
to regard the high comparative value of grain foods as partly 
explained by the kind and not wholly by the proportion, of com- 
pounds digested. 

The percentage of total sugars and starches was determined in 
the several materials that were used in compounding the two 
rations previously given. All the carbohydrates soluble in an 
extract of malted barley grains were assumed to belong to these 
compounds in Rations 1 and 2. 


THE STARCH AND SUGAR IN CERTAIN FEEDING STUFFs. 


8 In WATER-FREE MATERIALS. 
he _Per cent 
eS ————— | nitrogen free 
3 F Total | ceeeenG d 
I Soluble in | Insoluble in |O starch an 
3 UECHEIEITeS malt extract. | malt extract. SUES 
=| 
Per cent. Percent. Per cent. Per cent. 
eh eiamothyehaiyees. os. 51.9 1 SS¢/ 36.2 70 
45-49 | Corn silage..--..-.-. 55.3 26.4 28.9 52.3 
20 eeOatsiossoeeee eee ce 65.3 50.3 15 23 
ZIPP Gas emer nee eee cae 5 63.5 53.9 9.6 | 2553 
16 | Malt sprouts ........| 49.2 22.9 26.3 55.5 
18 | Brewer's grains-..--. 43.8 12.9 ‘~~ 30.9 70.5 


19 | Buffalo giuten feed... 59 37.1 21.9 37.1 


After having carried our analyses to this point it is possible 
to calculate the amounts of these two classes of nitrogen-free 
compounds in Rations 1 and 2. 
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STARCH AND SUGAR IN RATIONS COMPARED. 


Percentage of| 4 mount starch 


Dry matt aerate 
Amount fed. Ved. si See and sugar fed, 
Ration No. 1. 
Pounds, Pounds. Pounds. Pounds. 
Tumothty hayes slssee 2s 5 4.4 aye 7/ 0.69 
Comibsilace sae ee a 40 weil 26.4 2.40 
OstsVoround! tees seeeeeee 5 4.5 50.3 2.26 
Peasyeround yee eee eee 6 5.3 53.9 2.86 
Motallige soe sate letcine cil) Ceceteeecls DO) 4) (sete ieamistes 8.21 
Ration No. 2. 
imothiy Wayoasecess sees 15 13.1 | 15.7 2.05 
Comngsilavesss2 i522 6525. 25 6.1 26.4 1.61 
Malt sprouts....-.-..--.-. 9 Were edo Al 
Brewer's grains --.....--- 3 | 2.8 | 12.9 -36 
Buffalo gluten feed ....... 3 | 2.7 | Sifeal il 
UR Tere nel ek ae ral EA ENON aa res olen 5.43 
| 


The data here recorded show that the nitrogen-free dry matter 


in these rations, exclusive of ash and fat, was made up as fol- 

lows: 
NITROGEN-FREE MATTER IN RATIONS. 
Ration 1. Ration 2. 
Lhs. Lbs. 

StarchvangdesuCawe ccrerecrents wletsc ho cieisie) creole ehetepets eis: vle/eleiatels Se 2: 5.48 

Other nitrogen-free eEXtractS. 2.6... ck ce see recs ceere 5.33 8.48 

IDOI S25 ois ele ale ays Veta le. bral a Tate aT OaCe eo BR STGNS la hel ela ate tevleyetle 4.52 6.53 

Ud Dea} FT hsikey a EROS TORIC CRO Hicks orca Chetan Me crolonoc cost OCI 18.06 20.44 


The digestible “ carbohydrates ” had three sources.* 


DIGESTIBLE CARBOHYDRATES IN RATIONS. 


Ration 1. 
Lbs. 
Brom starch amd? sugarve site 2% ests als blelels ols el cle cielaiy awe 8.21 
From other nitrogen-free extract. ........ccceeeveceee 1.99 
MPVOM: “ADOT a ics Soo cae cieiehe ere a ovalinte recon siatiacle iovietabanshchaterene ctelets 2.67 
Total GiSesteds. «an eycnacesrs cece stare ieucen Morey 2s yohe steal oie cantatas 12.87 


* See also results of digestion experiments, p. 540. 


ee 
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It appears that in Ration No. 1, 64 per cent, and in Ration No. 
2, 42 per cent of the digested “carbohydrates” consisted of 
starch and sugar. 

Of the nitrogen-free extract not starch and sugar, 37 per cent 
and 42 per cent were digested in the two cases, the amount being 
nearly twice as much in Ration No. 2 as in No. 1. In Ration 
No. 1, 20.7 per cent and in Ration No. 2, 30.2 per cent of the 
digestible carbohydrates came from the fiber. From a theo- 
retical point of view, when we consider that the pentose sugars 
formed may be less assimilable than the hexose,and that cellulose 
digestion may in part be due to destructive fermentations, it is 
reasonable to admit the possibility of unlike nutritive values for 
a unit of digestible material from these two sources; but the 
demonstration of this fact, if it be a fact, is a difficult matter, 
and must be secured through some kind of experiments with 
animals. A large difference in the value of twe rations may be 
shown, perhaps, by ordinary feeding trials, but small differences 
may be obscured by the errors to which such experiments are 
subjected. The experiment subsequently described should not 
be regarded, therefore, as furnishing evidence of the highest 
character. This experiment was planned because of a desire to 
learn whether the milk-producing capacity of a ration is modified 
by the sources of the digestible compounds, other conditions be- 
ing uniform. 


Tan EXPERIMENT. 


Rations similar to Nos. 1 and 2 in the kinds and proportions of 
fodders and grains were used in an experiment with ten cows 
selected from the Station herd. Some of the animals were in the 
early stages of lactation, and none of them were so far advanced 
as to endanger the reliability of the data. 

They were not all fed the same quantity of food, but the weight 
of the ration varied with the appetite, size and production of the 


several cows. 
35 
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The preliminary feeding began February 25 and the experi- 
ment was concluded on May 10. This time was divided inte 
two periods, and the ten cows into two lots. During the first 
period Lot 1 was fed Ration No. 1 and Lot 2 Ration No. 2. In 
the second period this order was reversed. All the necessary data 
were recorded, such as the weights of foods, the weights of the 
animals and the weight and composition of the milk. The com- 
position of the foods and the digestibility of the rations have been 
stated on previous pages. 

The maximum rations fed were those previously given: 


CONSTITUENTS AND AMOUNTS OF RATIONS COMPARED. 
Ration No. 1. Ration No. 2. 


PASTIME TAY: IVEY: Pine erate fatale crctevola slave ete: exe tere ietet si eifete Penchotote aus 5 pounds. 15 pounds. 
COLNE SUALEC Gamers ewes win ees Cle ele OI iene tape eaionate Cabos te 40 pounds. 25 pounds. 
OAC AAO TOUIN eit tore etchedoaes woo aychatt ctor cetelens, ay. tenkouote isons 5 pounds, 

IPERS Oo TO UMM ctaetn steret hele vate rieyenae einer haconieney oe nereh oleae 6 pounds. 

WHEE GOONS ole le Gh Aoratn modelmoms on dwioly SoUomC 2 pounds. 
Brewer Smenainsa@ledem. pert itterm ein erteh laren econ 3 pounds. 
EaPhIE MON edloqren vee tlogd aa ssa eno odce ocaosonooH!s 3 pounds. 


These rations, as before stated, were modified in quantity to 
suit the needs of the different animals, the proportions of the sev- 
eral materials being maintained unchanged. 

Without stating the data in full detail, we give herewith the 
important part in a condensed form, showing the amount of each 
food and of the digestible matter which each cow ate and the 
yields of milk and milk solids. 


QUANTITIES OF FOOD EATEN. 


Ration 1—Lot 1. 


Miyiraye se ctocae eRe oo Sates wm alee ss 
Manton Belle.._..... aie FS 
Barbara Allenve oe; oes. Loses si 


Ration 2—Lot 2. 


Ibeaioys (led pew -< 4-282 25- 0+ eee a 
meee ye OCs eran Beemer ud ek ees 
LOE ite Soa Se oe eee ORE RPC 


UOTE SCS SCT ei Seer ee ee arte | 


Gonwvess!Wlavins 2 eases oats. 


First period—30 days, March 2 to April 1. 
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Lbs. 
1,072 
1,068 
965 
1,057 
1,032 


1,101 
1,320 
924 
964 
814 


Lbs. 


1,087. 


1,080 


1,074. 


1,200 


1,045. 


750 


647. 
674. 
748. 
DAT. 


4 
ul 
7 


woo] 


Ration 2—Lot 1. 


Net ONStANCE:. 5+ osc5c0c6 sees Seas 
Olea ae Sate ee eee tava cate teen 
NOS ee ee Se a Re 
ManbOnrbellaes-— 15. cleeecsc obs cons 
Barbaraedilenteciecy ts S22 bot ces: 


Ration 1—Lot 2. 


BGA yp RIGA S65 2 527. 2ae- eo et 
Betsey Oth: 25. <2= seis. 5 2 ee 
Dinahicas=s: 2 kses. Sea. seetic eee ee as 
HMI LoA ECGRIOSS ce os see <2 went ase an 
OMe ha Eat Varta ee eee ae ee 


1,090 
1,117 

977 
1,098 
1,081 


1,095 
1,324 
919 
975 
825 


772. 
742. 
T41. 


825 


735. 


1,320 


1,184. 
1,183. 
1,318. 

988. 


ba | lo sh2) Tor) 


OL GD Ot 


Second period—33 days, April 8 to May 10. 
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Foop Eaten. 

| Hay. | Grain. 
Lbs Lbs. 
146.8 330 
134 300 
AGREE: 330 
150 300 
129.9 291 
447.9 240 
392.5 210 
360.7 202.3 
442.3 221.2 
SIT=T 176.7 
426 21471 
425.2 231 
297.9 226.1 
493.3 263.9 
392.8 203.2 
165 SOL2o 
147.3 330 
140.1 260.7 
163.7 Seat 
125.3 277.2 


S48 Rorvows ov win Diorareone ov ANIMAL HUAsBANDIY Om TA 


Diamar MATH WATION, 


Diawartanin Woon WATiN, Mink Yiwu, 
Protein, aerate Mat, | otal, Mille, it 
Mivat period 80 daya, March 2 to April d, 

Kation leeLotl, Pounda, | Mounda, | Poundea, | Poundea, Pounds, | Pounds, 
Neti, Gonabanea@. ceenceee| O7,8 O76 1.4 474.9 1000.6 100.6 
NHGUGL savetuuwes 24 68.9 469.8 | 80.2 446,17 Aub 1 h7 
Mytn naees wakedhawiineee|) Ue $69.6 80.1 445.6 446.6 63.6 
Mantion Halla,.ece.) | OO-.8 NOL. 80.6 45,2 O30. 8 118.8 
Barbavn AGU. .coneevees| Olid H49.60 90,2 Any 418.8 0 

Katlon Qe Lot Y, 

Henvity PlOdWO. ceeeccceee! 72,6 877 89.8 481.8 | 1071.8 118.8 
Holnay OAH sale lane Seu ah elena $82.4 24.0 424.8 oon Hb oL 
Dingli. seas saathes edkelGOUae 816.8 | 27.8 408.0 A776 10.7 
Junlettn Poorlowd ccccccce] OO $67.06) 81.4 408.1 A1O 1 102.2 
Gountens Mavi. cceeacee| 68.8 871.6 98.4 $47.8 605.8 HO. 


Second portode« 38 daya, April B to May 10, 


Ration Bee Lot l, 


Noth, Gonatande, ccce cons 60.7 868.1 41.6 406.4 1064.7 117.6 
NOUM i veanesSalwor cen Rewllmooud w64.7 41, 400.6 dod bdo 
MYLViveces susucucnes cane Hao NOK Y $6.9 401.8 481 68.2 
Manton Wellosccnes Pema iad 416.7 | 47.7 686.6 900.0 124.8 
Barbara Allon .sexneeneen| 57.8 880.0) $0 A86.2 446.9 6d 
Ratlon lee Lot 
Hartitiy PlOd gO, ccccce cues 79.3 460.9 | 40,9 662.7 1125.5 126.5 
Hatnoy TW Mtiue te Wee hae | ET AOU 9 s6.1 HOS vag 66.23 
Dinah ehh eee eee LA 60.7 hd. 400.9 612.2 10.4 
Junlatta POGrlOds ..ccxcas| T1.2 444.0 8O.8 HO6.0 kdp 116.0 
Oouitiona WWVi «ence wens 6.9 340.0 80.8 42004 681.0 87.1 
i t eee | : aes 2 et Oy 
Daily avenge, Ration tf) 8.06 19.18) 1.08 | sevece | ccccwucs cous 
Dally average, Ration a.) 2 10,07 LalL' | vweecv’ | ‘suauaews couawe 


Now York AGricutturaL Exrwriment Srarion, hao 


Diarstinny Marrer EATEN AND MILK Sonips Propucnp, 


“RAvION 1. RATION 2, 


Digestible Milk Digeatible Milk 
matter solids matter solida 
eaten, | produced, | eaten, | produced, 


Pounds, | Pounds, Pounds, Pounds. 
30 days 33 days 
INGi ts: COUNUATOO ss eueuracdeJesdscuiudaeas 474.2 109.6 465.4 117.5 
BACHE] oe sees ceeeee seeece ceeenn cee eens 446.7 67 469.6 64.9 
MYT. 1.0000 cee ees cneeescnee sees nens cues 445.6 63.5 | 401.8 68.2 
il bail hg) 1 ee ae a 495.2 113.8 536.5 124.§ 
RIPUIMT OT OULMU Chak xs bane dseesh sankantans A233 60 436.2 64 
33 days 80 days 
ESRMULEY Se LOO sé ddunay buses av dave bense’ 562.7 126.5 481.8 118.38 
ERGY SUL chen areas thank nndeWel weanee 5O8 65.2 424.8 55.1 
BUM onaelskeecahdue Diualle sa catedea anet 460.2 76.4 403.9 70.7 
DiMOLOtey b GOL CUR: awa nhuse enadwanmea tees 555.9 115.9 468.1 102.2 
WOUMTSRRU MUM aecasvadesh ommats rae anu 426.4 87.1 47.8 86.3 
SS anes) Sean 
Totals, 5 cows in 63 days .... ..../4,807.9 865 4,435.8 861.5 
Dally average, 1 Gow .saceundens avcncess 15.26 2.74 14.08 2.78 
Digestible nutrients for 1 1b, milk solids, 5.56 5.15 


The results of this experiment furnish no testimony in favor of 
the superior quality of Ration No. 1, i, e., in favor of the ration 
containing the larger proportion of easily digestible carbohy- 
drates that belong to the hexose group. 

The evidence, if literally applied, shows Ration No, 2 to be even 
the better one. ‘The daily production of milk solids was essentially 
the same with the two rations, viz.: 2.74 lbs., but the daily con- 
sumption of digestible nutrients was greater with Ration No. 1, 
the respective quantities being 15.3 lbs. and 14.1 Ibs. and the 
amounts of digestible material caten for each pound of milk solids 
produced were 5.56 lbs. and 5.15 Ibs. If, therefore, a certain 
class of carbohydrate compounds possesses a superior nutritive 
value the fact must be brought to light through some method of 
investigation more searching than feeding experiments of this 
character, 

This experiment does bear testimony concerning one matter of 
considerable importance, It is certainly clearly shown that in 
one case at least, the commercial feeding stuffs of the by-product 
class were successfully substituted for such grains of high quality 
as oats and peas. 
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Moreover, a much larger percentage of the digestible dry mat- 
ter of the ration was supplied in timothy hay and silage in Ratior 
2 than in Ration 1, the proportion being about 70:55 in the two 
cases, but as has been stated, no evidence appeared that Ration 2 
was inferior to the other. Such an outcome is encouraging to 
those farmers who wish to avoid the purchase of cattle foods by 
feeding largely of home-grown fodders and purchasing sparingly 
of such grains as are best calculated to supplement hay and 
silage. 
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-REPORT OF THE DEPARTMENT OF ANIMAL 
HUSBANDRY. 


PART If: 


eA ALE A* 


W. P. WHEELER. 


SUMMARY. 


Alfalfa is not suited to all kinds of soils, and is probably not 
hardy much north of the central portion of this State. It is, how- 
ever, a plant of such decided value that it is well worth a trial in 
any locality where there is a fair prospect of its growing. 


ALFALFA. 


Since the publication of a bulletin in November, 1894, in 
which were stated results accompanying the feeding of alfalfa 
at this Station, this fodder has constituted during two more 
summers a larger or smaller part of the rations for milch cows. 
The favorable opinion then expressed concerning alfalfa has been 
strengthened by the further experience. Many rations contain- 
ing this fodder have been as efficient and economical as those 
used in the fourteen feeding trials reported in the bulletin, and 
the good crops obtained each year warrant a recommendation of 
its more general trial. 

The chief value of alfalfa for this State lies in its excellence 
as a soiling crop. In palatability it ranks high, and is not in- 
ferior in this respect to corn. It is readily eaten by all farm 


*Reprint of Bulletin No. 118. 
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stock. Three or more cuttings can be had in a season. It fur- 
nishes a fodder rich in nitrogenous matter, and is well consti- 
tuted to supplement our great fodder crop, Indian corn, which 
is, both in the grain and entire plant, somewhat lacking in this © 
essential class of constitutents. 

Alfalfa has proved a reliable crop at this Station for several 
years, although on soil apparently not best suited to it, and, while 
not hardy enough to endure the winters of some portions of the 
State, it has never been winter-killed here except on small areas 
where water remained on the surface over little depressions of 
the field. 

HIstTory. 

This plant, under the name of lucerne, is said to have been 
introduced into New York State nearly eighty years ago, but 
its value was apparently recognized by very few untii alfalfa, 
which was brought into California from South America thirty 
years later, proved such a marked success in the West. Possibly 
this was because the alfalfa, early taken to Mexico, from there 
carried to western South America, finally to California, and from 
there elsewhere, became more thoroughly acclimated; for the 
alfalfa from the West is said to be hardier and to grow larger than 
the lucerne from Europe. 

Alfalfa, or lucerne (Medicago sativa), is probably a native of 
the valleys of western central Asia, and has been in cultivation 
for along time. It was introduced into Greece by the Persians 
in 490 B. C. It was highly esteemed and largely grown by the 
Romans, and later cultivated by the natives of southern Europe. 
It was, in the time of the conquest, carried by the Spaniards into 
Mexico under the Arabic name of alfalfa, the one then commonly 
used in Spain. 

CHARACTERISTICS. 

Alfalfa is a perennial—the root living many years. The an- 
nual upright and branching stems when cut do not sprout, 
but die back to the crown, where new shoots start and grow 
rapidly. The roots extend much deeper than those of most 
plants, and alfalfa is, therefore, not obliged to feed altogether 
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near the surface. In fact, although nodules or excrescences 
caused by the micro-organisms are common on the roots near 
the surface, there are few of the small fibrous roots except at 
the greater depths reached, where they are abundant. This indi- 
cates a power of deep feeding. At the same time alfalfa re- 
sponds readily to a top dressing of fertilizers, and abundant rain- 
fall or surface irrigation is necessary to assure the largest crops. 
Old plants, will, however, make a fair growth in times of drought 
seriously affecting many crops. The normal root seems to be a 
single long tap root running to the depth of three or more feet 
before dividing into branches which run to greater depths of 
even twelve feet or more, although they will not extend below 
the permanent water table, nor more than a few inches into the 
permanently saturated soil. 

Alfalfa is often able to adapt itself to soils where the roots 
cannot extend deeply, and plants transplanted when young, off 
which the tap roots have been cut at the depth of less than a 
foot, have endured well. 

Under favorable conditions the yield of alfalfa increases up 
to three or four years, and good crops follow for ten years or 
more. Often, however, such grasses as quack and June grass, 
and plantains, dandelion and similar weeds spread over the field 
to the increasing injury of the crop, although many weeds are 
subdued by the frequent cuttings. Ordinarily it will pay to plow 
up the field after about six or eight years. Sometimes the al- 
falfa appears able to hold its own indefinitely. A small plat 
seeded to alfalfa about twelve years ago still gives two or three 
good cuttings each season, although it has been densly over- 
grown with grass for several years, and probably for the whole 
time. There was never more than a very scattering stand, but 
there appears no decrease in the number of plants. 


AVERAGHD YIELD. 


The average of five crops of four cuttings each obtained at 
this Station during the three past years was over seventeen tons 
of green fodder per acre. This was from fields one to three 
years old. 
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Crops IN DIFFERENT YEARS. 

There was cut in 1894, from a field of 2.8 acres seeded in 1890, 
a total per acre of 28,085 pounds green fodder. The total dry 
matter was 7,406 pounds, containing 1,119 pounds of protein, of 
which the albuminoids constituted 899 pounds. The first cut- 
ting was in June, beginning on the Ist, the second was begun 
July 28th, the third September 8th, and the fourth October 15th. 
The first crop was a very heavy one, the second much lighter, 
and the last two were very light. The season was very dry. 

There was cut in 1894, from a field of 1.3 acres, seeded in 18938, 
a total of 33,803 pounds. The dry matter was 8,116 pounds, con- 
taining 1,660 pounds of protein, of which the albuminoids consti- 
tuted 1,278 pounds. The first cutting was in May, commencing 
on the 11th. The second cutting begun July 9th, after very dry 
weather; the third begun September Ist, after severe drought, 
and the fourth on October 18th. 

There was cut in 1895 from the field of 1.8 acres seeded in 18938, 
a total of 37,129 pounds. The dry matter was 8,666 pounds, con- 
taining 1,452 pounds of protein, of which the albuminoids con- 
stituted 1,120 pounds. The first cutting began May 15th, the 
second June 15th, the third July 30th, and the fourth on Septem- 
ber 9th. The last crop was light, and others all good. 

There was cut in 1896, from the field of 1.3 acres, seeded in 
1893, a total of 34,991 pounds. The dry matter in the crop was 
8,527 pounds, containing 1,522 pounds of protein, of which the 
albuminoids constituted 1,167 pounds. The first cutting began 
May 27th, the second June 29th, the third August 18th, and the 
fourth on October 1st. The last crop was light, the others all 
good, the first and third being the heaviest. 

There was cut in 1896, from a field of about one and one- 
quarter acres, seeded in 1895, a total of 36,514 pounds. The dry 
matter in the crop was 7,461 pounds, containing 1,302 pounds 
of protein, of which the albuminoids constituted 1,054 pounds. 
The first cutting began May 12th, the second June 13th, the 
third July 22d, and the fourth September 8th. The second crop 
was the lightest, although containing more dry matter than the 
last. All were good. 
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Occasionally, when conditions are favorable, quite a crop can 
be cut the same season the seed is sown. In 1895 there was 
eut from a field of about one and one-quarter acres, seeded in the 
spring, a total of 18,558 pounds. The dry matter was 3,330 
pounds, containing 548 pounds of protein, of which the albu- 
minoids constituted 416 pounds. The field was cut twice. The 
first cutting began July 9th, and the second August 26th. 


Foop VALUD OF SEVERAL FoppER CROPS. 


In order to show the high feeding value of the alfalfa from 
an acre, the average product obtained at this Station during the 
three years past is stated in the following table in comparison 
with the food supplied by several of our best common fooder 
crops. The average of the five alfalfa crops was 34,104 pounds 
of green fodder, or 8,035 pounds of dry matter, containing 1,411 
pounds of protein, 1,103 pounds of this being albuminoids. 


Foop VALUE OF FoppDER CROPS. 


Yield per acre| Dry matter |T°t#! digestible! picestible 
ye total crop. “e acre. gpa eas aratets 
Pounds. Pounds. | Pounds. Pounds. 
AN Galineeccceeiics ccs -=2 2 cals 34,100 8,000 5,280 875 
Corn, entire plant..--..--.- 28,000 5,800 3,800 300 
FOO CLOW CTs, )n.0 satesicnlsemte ern 18,000 5,220 3,200 | 491 
Onsite andi: peéas'..<2i.-.5-22- 13 ,000 3,120 2,521 350 
PRIMO CNY Fes AS seek seth e ee 10,000 3,500 2,000 228 
ROtAvaP ASS fa cnt eon Gel cla 31,700 3,400 3,000 279 
Manel attss: jc ssct+. soo secs 25 ;000 3,500 2,750 232 
Supar heets).- Joc. tuo-- ee oe 17,800 2,500 1,800 213 


The acreage yields of the several crops given above are such 
as have been secured at different places in this part of the 
country from Pennsylvania to Canada. Sometimes considerably 
larger crops have been obtained, but the average crop would be 
less than any mentioned in the table. . 


COMPOSITION OF THE FRESH FODDER. 


‘The average composition of twenty lots of fresh alfalfa fodder 
fed at this station during the last four seasons is stated below. 
Corn is probably our best all around forage crop, and for com- 
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parison the average composition of the mature fresh corn fodder 


fed during the last three seasons is also stated. : 
Alfalfa Corn. . 
Moisture: Pers CONE, --awais sch atsiat ohio ee Paee roe meoks 75.6 73 
ASI, APOT NCCE scree oe <'s.e isi sieve erste wr eue chet Gituslal oy \ieseporeteie. suemetauedaks Zan 2 
Crude protein; PEL COMTI ce. erty atone alais a hice ohals erste enable 4.4 2.0 
AT DUIMINOIGSS per CeMUs eerste actsaees «letelstebeete obs ae yore avene 3.4 2 
Orcrude Dre wry CONG Lowe rae ts ch aso Shade obs suck teow aera tes 6.5 5.3 
Nitrogen—free ‘Extract. per CClby cia mens) ie eieic ls oteueler aie erie 10.1 ab Tfes 
Crude fats (ether extract)> Per Gemb. . can- aie) -sye eroerlpeueye tele) 1.3 Bee I 
Soin. 


Alfalfa grows well on varying kinds of soils, provided the 
subsoil is open and porous. The most favorable soil is a rich, 
somewhat sandy loam, warm and friable, with a deep and loose 
or gravelly subsoil, well supplied with lime. A dense clay or 
hardpan subsoil is most unfavorable. Although a rich soil is 
of course the best and gives the largest crops alfalfa sometimes 
does unexpectedly well on poor, gravelly land. 

The plant consumes much water, but will not survive long 
in a saturated or flooded soil, and much water in or on the 
ground during winter is fatal. If water stands for any con- 
siderable time within a few feet of the surface the crop will be 
injured. 

Foop FOR THE PLANT. 

An abundance of lime in the soil is especially desirable, and 
much iron is injurious. The plant is a heavy feeder and will 
not be productive on soils deficient in plant food. It is a legu- 
minous plant and can obtain nitrogen not available to many 
plants, although it responds quickly to applications of nitrog- 
enous manures. The extent of its power to obtain atmospheric 
nitrogen is not certain, but it is important to utilize it so far 
as possible and feed the crop mainly potash and phosphoric 
acid. 

IMPROVEMENT OF SOIL. 

Although so rank a feeder and large producer alfalfa is less 
exhaustive to the soil than many plants of lighter producing 
power. Where the crop is fed on the farm, as it should be, and 
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the manure returned to the land, there is a very noticeable in- 
crease of fertility, which may be made more permanent by 
moderate applications of potash salts and phosphatic fertilizers, 
which are well paid for by the increased yield. 

In the west the great improvement in fields where alfalfa has 
been grown is a commonly recognized fact, although the crop is 
not always fed on the field. Improvement, however, cannot be 
lasting when plant food is continually removed. Much of the 
plant food left in the soil has been brought from an unusual 
depth. The stubble and roots of manure growth contain, on an 
acre, of the essential fertilizing constituents, an amount ‘that 
would require about thirty-five dollars to purchase. The me- 
chanical condition of the soil is also left improved when an 
alfalfa field is broken up. A crop of alfalfa virtually deepens 
the soil and extends the feeding ground of subsequent crops. 


SEEDING. 


The seed should not be sown unless the soil has received care- 
ful thorough preparation, for it is very important to secure a 
full and uniform stand, especially if hay is to be made. The 
seed should be sown in the spring, after danger of severe frost 
is passed, and when the ground would be considered in the best 
possible condition for planting garden seeds. The treatment of 
the field for the preceding season should have been such as to 
have most effectually subdued all weeds, and caused the sprout- 
ing and destruction of any seed in the ground. The seed should 
not be sown with grain, but alone, although a good catch is some- 
times secured when sown with oats, only about half the usual 
quantity of grain being used. If sown with grain the young 
plants are likely to be killed by the sun after the grain is cut. 

It is best to sow about thirty pounds of seed per acre to in- 
sure a full stand. Some consider twenty pounds of seed ample. 
If the seeds were evenly distributed, and all would germi- 
nate and grow there would be several times the number of seeds 
necessary in this smaller quantity to produce a thick stand. 
But all conditions of soil, moisture and seed cannot always be 
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favorable, and it is well to sow liberally. An uneven stand is 
very unsatisfactory. An even stand, where the plants are sey- 
eral inches apart, will give as large a crop as a much thicker 
stand, but generally where hay is made, a thick stand is desired. 

The seed should be covered, but the covering of soil should 
be as thin as possible, except on very light soils in a dry time. 
Although several methods of sowing the seed have given good 
results at this Station, the method usually followed has been to 
sow the seed broadcast and follow with a very light or brush 
harrow. Sometimes a very successful method is to drill in the 
seed and harrow very lightly across the drill marks. Sometimes 
simply rolling after broadcast sowing is desirable. 

It will not pay to sow late in the summer. June sowing is 
perhaps as late as should be risked. The young plants are hardly 
able to endure the winter until they have had several months 
growth, although mature plants appear able to withstand very 
cold weather if the soil is not wet. The first winter is the hard- 
est. | 

SEED. 

Pure seed is essential. Only bright, plump, clean seeds should 
be sown, for shrunken seeds may produce weak and worthless 
plants. The seed resembles that of red clover, but is larger. 
Fresh seed has a greenish-yellow color, but after it has been 
kept in the light for a time it becomes reddish brown. Good seed | 
retains its vitality several years if kept under favorable condi- 
tions. 

The presence of the seed of narrow leaf plantain it is of vital 
importance to avoid. This is a long brownish seed, like a diminu- 
tive date seed, and is easily detected without the aid of a glass 
by any one familiar with it. 


EarRLty TREATMENT. 


In order to check the growth of weeds a mowing machine can 
be run over the field of young alfalfa with the cutting-bar raised 
to avoid cutting near the crowns of the young plants. If the 
clipping is not too heavy it can be left on the field, and will serve 
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as a mulch during the dry weather. On rich soil sometimes two 
crops can be secured the first summer, but on poor soil, or in a 
dry season, no crop can be expected until the second year. 


ESTABLISHED FIELDS. 


Alfalfa should be cut every time it begins to blossom, whether 
the growth is short or tall, unless a seed crop is desired. The 
second crop of the season is better for seed than the first, probably 
on account of the greater number of insects that assist in fertil- 
izing the blossoms. 

The chief value of alfalfa, before stated, is as a soiling crop 
to be cut and fed fresh. From a field in area suited to the 
number of animals to be fed, there can be obtained a fairly regu- 
lar succession of cuttings of green fodder. By cutting each day 
across the field there will be, by the time the field is cut over, 
a new growth where the first cutting was made. The field that 
will produce ample fodder during the dry weather of late sum- 
mer will yield an excess during the more favorable weather of 
spring. This surplus can be made into hay—for the crop should 
always be cut when the purple blossoms show. The first crop 
of the season will, as a rule, prove much the heaviest if allowed 
to reach full development, the later cuttings being light. For 
this reason it may often be found preferable to begin the first 
cuttings when the fodder is rather imature, in this locality early 
in May. 

PASTURAGE. 


Alfalfa is not a safe pasturage for cattle aud sheep, for it is 
liable to cause bloat. Where cattle and sheep are allowed to eat 
all they will, the fodder should be allowed to wili before it is fed. 
Horses and pigs can be pastured on alfalfa, but by pasturing 
heavy animals, many of the crowns are broken by the hoofs and 
the plants are injured. Sheep cut off the crowns too close to 
the ground. When used to supplement dry pastures it is best 
to cut the fodder and carry it, when wilted, to the nearest place 
where it can be fed. 
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SILAGE. 


Alfalfa silage compares well in chemical composition with 
clover and similar forms of silage. It is said te usually have a 
disagreeable odor and taste, although it is freely eaten by cattle. 
No experiments in the use of alfalfa silage have been made at 
this Station. The green fodder has been in such continual de- 
mand for feeding that not enough has been available at any time 
to fill a silo. Alfalfa, like clover, would require more careful 
packing and a greater depth of silo for best results than is neces- 
sary for corn. 

Hay. 

Alfalfa hay is an excellent fodder. It is palatable and very 
nutritious. Experience and good judgment are required, and 
much time and care are necessary, to make good hay. If handled 
too much when dry all the leaves.and small stems are liable to 
fall off, and if not thoroughly cured it is liable to mold and mil- 
dew. The hay will not shed water well, and stacks, when left 
long, should be well covered. Hay caps are often of great serv- 
ice. The hay suffers much deterioration in feeding value by ex- 
posure to rain. 

The leaves constitute in weight about half the plant—from 
forty to sixty per cent. Sometimes the loss of leaves and small 
stems amounts, with careless handling, to much more than half 
the weight of the crop. The ordinary loss with careful handling 
in about one-fifth or one-sixth. The leaves contain from three to 
four times as much protein and fat as the stems, and more 
starchy substance, while the stems contain three or four times as 
much woody substance as the leaves. It can be understood from 
this that the best part of the crop may be lost unless great care is 
taken. As the ash content of the leaves is also very high, the 
surface soil is enriched by their decay, but their great feeding 
value is lost. | 
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Il. FEEDING EXPERIMENTS WITH CHICKS AND 
CAPONS.-* 


THE RELATIVE EFFICIENCY OF WHOLE AND GROUND 
GRAINS AS COMMONLY FED. 


W. P. WHEELER. 


SUMMARY. 

A ration consisting mostly of the ordinary ground grain foods 
and containing no whole grain was more profitably fed to chicks 
than another ration consisting mostly of whole grain and con- 
taining no ground grain. 

Capons from the one lot afterward made a somewhat cheaper 
gain in weight on the whole grain ration, but the grain was too 
slow to compensate for the more rapid growth which had been 
made, as chicks, by the lot having the ground grain ration. 

Of two other lots of capons, those having the ground grain 
ration made the more profitable gain during several months. 

In every trial more food was eaten when the ground grain was 
fed than when the whole grain was fed. 

Neither the chicks and capons having only the whole grain 
nor those having only the ground grain showed any lack of health 
and vigor. 

INTRODUCTION. 

A number of experiments have been made at this Station to 
obtain information concerning the economy of feeding ground 
grain to poultry. The results from several of these tests with 
laying hens were published in Bulletin No. 106. The results of 
some other feeding experiments made at that time with young 
chicks and with capons seem of interest enough to warrant sepa- 
rate publication in this bulletin, for many inquiries are made 
concerning the relative advantage of feeding ground and whole 
grain to young stock. 


*Reprint of Bulletin No. 126. 
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GENERAL CONSIDERATIONS. 


While opinions have differed somewhat among poultrymen in 
regard to the manner of feeding and form of grain to be used, 
the different grain foods have almost necessarily, as a rule, con- 
stituted much the greater portion of all rations. In common 
practice there is a considerable saving of time and labor by feed- 
ing whole grain; and when it is necessary to insure exercise, as 
with laying hens and breeding stock, whole grain can be fed to 
good advantage. But by-products, much cheaper than whole 
grain, and, if desired, much more nitrogenous, are usually avail- 
able for part of the ground grain rations. If the food consists 
largely of the whole grains which can ordinarily be obtained, it 
is not possible to secure a ration as nitrogenous as is by many 
considered essential. 

As generally found, then, rations in which whole grains largely 
predominate will, unless special effort is made to prevent, have 
wider nutritive ratios than rations containing much ground grain. 
The difference is more pronounced whenever certain by-products 
are used and animal meal mixed with the ground grain. 

So in general practice a change from “whole grain” to “ ground 
grain” or vice versa, involves also considerable change in chem- 


ical composition of the food. 


RATIONS FED. 


In the feeding experiments here recorded only ordinary foods 
were used and such foods omitted as would make a pronounced 
difference in the chemical composition of the rations. There 
were, however, some of the usual differences in composition, al- 
though in much less degree than ordinarily occurs. An attempt 
to avoid any difference would have prevented the use of many 
common foods and this was not desired. 


STOCK USED. 


Two lots of chicks were fed for three months during the sum- 
mer and four lots of capons for about seven months during the fall 
and winter. The two lots of chicks were hatched in incubators 
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and reared in out-door lamp-brooders. They were taken from two 
hatches, from which many of the chicks were used for other pur- 
poses, and, although the two lots were entirely comparable, the 
chicks in each lot varied a week or more in age. They were 
of several breeds, the Light Brahma, Dark Brahma, Buff Cochin, 
Partridge Cochin and some of Cochin-Game cross. The records 
of feeding and of growth were kept from the time the chicks were 
hatched until they were three months of age. The cockerels were 
then caponized and were fed during the winter. The pullets were 
also fed the contrasted rations for a while, but were too few in 
number to make the results satisfactory, and were not carried 
through. 
FOODS. 

The grain food for one lot of chicks, No. I, consisted from the 
start entirely of ground grain, and that for lot No. II, entirely of 
whole or cracked grain. Both lots were fed skim milk freely. 
Lot No. I had dried blood. Lot No. II had cut, fresh bone, all 
the chicks would eat, twice a week, and what dried blood they 
could be induced to eat with the whole grain. Of these animal 
foods not enough was eaten, however, to bring the amount of 
nitrogen in the whole grain ration entirely up to that in the 
other. Each lot was kept on a small enclosed grass run, sur- 
rounding the brooder, from which their green food was obtained. 
In some preceding experiments it had been found that the dry 
matter of the green food eaten by the chicks was so small that 
its consideration would not affect the averages for short periods. 
The cost also of the green food was so small as not to appear in 
the average estimates, but only in the aggregates for long periods. 
For this reason, although green food is of great importance in 
feeding, account of it does not appear in the data which follow. 

The grain mixture, No. I, fed to the chicks, consisted of two 
parts by weight of corn meal, two parts of wheat bran and one 
part each of wheat middlings,old process linseed meal and ground 
oats. The mixture, No. II, fed to the capons, consisted of ten 
parts by weight of corn meal, two parts wheat bran, and one part 
each of wheat middlings, ground oats and ground barley. 
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CHEMICAL COMPOSITION, 


The grain mixtures and other foods averaged in composition as 
follows: 


- : Steud aru Nitrogen-| q 
FOOD. Water. Ash, anet nee ode i free. a 
<a We tig ee =~ - — — 
| Percent, | Percent. | Per cent. | Per cent, | Per cent. | Per cent. 
Grain mixture No, 1....... Peak: 3.2 14.7 4.7 61.6 3.8 
Grain mixture No. 2.......} 15.8 1.8 9.8 2.9 66.2 Seo 
Oat meal (granulated). ....) 10.1 3.5 | 13 2 66.7 4.7 
Ground: OAts. .< nce aces 12.1 Sor 12 8.1 60.5 4.2 
CORN MOMs ane ce itene ean See 13.7 2.1 10.4 2.2 68.5 4; 
WWihGe wee on cpa tet Sack 12.1 ay 12.2 2.4 69.8 1.8 
SSOP oars x kh Gee Seas heel 12.8 1 HE 8.8 1.3 Wau 3.7 
Barle\yon << nc'oees So ae rast 2.9 12.6 4 64.6 2.2 
RS cE ee ee eee |} 12.8 3.4 Le 4 57.8 3.9 
WMS DOO « a<a5 conn Kae Se Pee 1.9 |, 82.4 1.05 5.8 oa 
Rise wilh i iahese dd a ea Sia bt ites 5.1 5 
Brosh) DONG... a4 ceekwew coe | $4.2 | 22.8 SOEG As tee wee 1.9 | 20.5 
VALUATION, 


In estimating the cost of food, corn meal was rated at $16 per 
ton, wheat bran and wheat middlings at $14, ground oats at $18 
and linseed meal at $20. Wheat was rated at 69 cents per bushel, 
corn at 40 cents, oats at 24 cents and barley at 41 cents, granu- 
lated oat meal at 8 cents per pound and dried blood at 2 cents, 
skim milk at 24 cents per 100 pounds and fresh bone at 80 cents. 


Nutritive Ratio. 


During the first few weeks the food taken by the lot having the 
whole grain ration had somewhat the wider nutritive ratio. 
During the last few weeks there was little or no difference in this 
respect. All the food eaten during the three months by Lot No. I 
showed the average nutritive ratio of 1:3.38. That eaten by Lot 
No. II showed a ratio approximately 1:4.6. 


EXPERIMENT WITH CHICKS. 


The records of feeding and the average results from the feeding 
trial with the growing chicks arranged in periods of one week, 
are given in the following tables: 


a 
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Foop Eaten By Cuicks (Lor No. I) Frp GROUND GRAIN, 
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Foop EaTeN By Curcxs (Lor No. II) FEp WHOLE GRAIN. 
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Cost or Ort AND Foon. 

The oil required by each brooder during the ten weeks that 
they were heated amounted to 4$ gallons. Considering only the 
cost of oil and food, the cost of the gain in weight made by Lot 
No. I during the three months would be 3.98 cents per pound. 
The cost of the gain made by Lot No. II would be 4.5 cents per 
pound. 

RELATION OF Foop TO GROWTH. 

The food eaten during the three months by Lot No. I, having 
the ground grain ration, contained 31.2 pounds more dry matter 
than that eaten by Lot No. II and the gain in weight was 8.9 
pounds greater. For every pound gain in weight made by Lot 
No. I there were 4.56 pounds of dry matter in the food consumed. 
For every pound gain in weight made by Lot No. II there were 
4.4 pounds of dry matter in the food. 


Cost or Foop FoR GROWTH. 

By Lot No. I one pound gain in weight was made for every 3.33 
cents worth of food consumed. By Lot No. Il one pound gain was 
made for every 3.76 cents worth of food. 

At the average weight of one pound the food had cost per 
chick for Lot No. I, 8 cents and for Lot No. II, 3.7 cents. At the 
average weight of 1.5 pounds the food had cost per chick 4.9 
cents for Lot No. I and 5.8 cents for Lot No. II. At the average 
weighi of 2 pounds the cost per chick for Lot No. I was 7.2 cents 
and for Lot No. 117.3 cents. At the average weight of 2.5 pounds 
the cost per chick for Lot No. I was 8.6 cents and for Lot No. I, _ 


9 cents. 
RaPiIpITy OF GROWTH. 


The chicks in Lot No. I averaged one pound in weight at six 
weeks of age and in Lot No. II at seven weeks of age. In Lot 
No. I at ten weeks of age the average weight was 2 pounds and 


in Lot No. II, 1.8 pounds. 
Cost oF PRODUCTION. 


Rating the cost of hatching (including the cost of eggs, etc.) 
at the average cost found in former experiments, and considering 
the cost of food and of oil for brooders, gives as the total cost per 


‘9681 ‘SNUd LNAWINGdX@ WOUd SNOdVO—'Z ‘DI 


‘OD GHOAMVYS HOAIENATIVH dOOMNAM 


“408 


‘ 


New York AGRICULTURAL EXPERIMENT STATION. 569 


chick at twelve weeks of age 15.8 cents for Lot No. I and 15 cents 
for Lot No. Ii. The average weight per chick at this age for 
Lot No. I was 2.9 pounds and for Lot No. II, 2.6 pounds. In 
the accompanying tables will be found stated the “ total cost” 
at different ages and weights. This total cost represents only the 
cost of eggs, of hatching, of heating brooders and of food. It 
does not account for labor or the rent of buildings or losses. 
There was however in no lot during this experiment any loss from 
disease. The chicks, and later the capons, remained in good 
health throughout under either ration. 


FIRST EXPERIMENT WITH CAPONS. 


The cockerels from these two lots of chicks were caponized and 
fed these same contrasted rations during the winter. The records 
of feeding are given in the following tables calculated to the 
average per fowl for periods of two weeks. 


Loss DUE TO THE OPERATION. 


During the first period recorded all the birds in each lot were 
caponized; but notwithstanding this temporary disadvantage the 
average gain made for the period was a good one and at little cost 
for food. The average loss in weight per fowl caused by the 
necessary fasting and the operation was a little less than 11 per 
cent, not quite one-half pound each. The twelve capons in each 
lot were kept in one pen until January 1, and eight were fed in 
each lot for the rest of the winter. 


RELATIVE Foop CONSUMPTION. 


During the first few weeks the ground grain ration had some- 
what the narrower nutritive ratio and for the remainder of the 
feeding trial somewhat the wider ratio. The food eaten during 
the six months by Lot No. I having the ground grain ration con- 
tained 52 pounds more dry matter than that eaten by Lot No. II, 
but almost exactly the same total gain in weight was made; the 
gains being 81 pounds and 80.6 pounds respectively. After Janu- 
ary 1 the gain in weight was slow and there was very little differ- 
ence in the amount of. food consumed. for the first 16 weeks 
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from September 10 to December 31 most of the difference in food 
consumption for the trial occurred, For this time the dry matter 
in the food was about 50.5 pounds more for Lot No. I and the 
gain made by this lot exceeded that made by the other by about 


2.5 pounds. 
GAIN IN Wnrigut AND Foop Rrquirep. 


From September 10 to December 81 Lot No. I having the 
evound grain ration gained one pound in weight for every 6.5 
pounds of water-free food consumed, and Lot No. II having the 
whole grain ration, gained one pound for every 6.0 pounds of 
water-free food. During the six months Lot No. I made a pound 
gain for every 8.06 pounds of water-free food consumed and Lot 
No. II one pound gain for every 7.45 pounds of water-free food. 


Cost or Foop ror GAINS MApn. a 


For the first four months the cost of food for each pound gain 
in weight made by Lot No. I was about 7.2 cents and for each 
pound gain made by Lot No. If 6.9 cents. For the six months 
the food cost per pound gain made by Lot No. I was 8.6 cents and 
for that made by Lot No. If was 8.3 cents. 
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Foop EATEN By Capons (Lot No. Il) Frp WHOLE GRAIN. 
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AGE AND Sizb RELATED TO GAINS. 


Although the birds in one lot were of the same age as those in 
the other, the average size at the start was greater with Lot No. I, 
for the chicks in Lot No. I had grown the faster. The average 
weight of the cockerels at the start was about 3.9 pounds in Lot 
No. I and 3.7 pounds in Lot No. II. A difference in weight was 
generally maintained until the capons were fully grown, the 
average weight of 10 pounds being attained much sooner by Lot 
No. I, and also the average weight of 11 pounds several weeks 
sooner than by Lot No. II. 

While the gain was made much of this time at less cost by the 
_capons having the whole grain ration it was made by birds of 
smaller size; and although by capons of the same age a gain was 
made at less cost per pound under the whole grain ration it was 
not the case with birds of equal size. 

In this feeding experiment, as in others, the cost of any in 
crease in weight was greater as the birds approached maturity, 
the most profitable gains being made by the young birds under 
four pounds in weight. 


Cost AT DIFFERENT AGES. 


At five months of age the food from hatching for each bird in 
Lot No. I haying the ground grain had cost 35.5 cents and for 
each bird in Lot No. II 34 cents; but the average weight was 38.1 
pounds in Lot No. I and 7.5 pounds in Lot No. H. Up to 63 
months of age the average cost for food was, for Lot No. 1, 54 
cents and for Lot No. II 52.2 cents; but the average weight at this 
age was 10 pounds in Lot No. I and 9.5 pounds in Lot No. It. 

In the accompanying tables will be found stated the cost of 
food up to different ages and weights. 
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New York AGRICULTURAL EXPERIMENT STATION. 


SECOND EXPERIMENT WITH CAPONS. 

Two other similar lots of capons were also fed these contrasted 
rations for about five months. These were from a lot of young 
birds that had been hatched under hens and grown by the ordi- 
nary methods. The food and care had been alike for all until 
after the cockerels were caponized and separated for this feeding 
trial. The capons were of the same breeds used in the trials just 
reported. Record of feeding was not begun until some days after 
the cockerels were caponized. There were 12 capons in each lot 
until January 30, and then 8 for the rest of the trial. At the 
beginning of this trial the capons in the two lots averaged exactly 
alike in weight, a trifle less than 53 pounds each. 


RATIONS. 


Lot No. III was fed the ground grain ration like that fed to 
Lot No. I, and Lot No. IV was fed the whole grain ration like that 
fed to Lot No. II. With both rations the nutritive ratio was nar- 
rower at the commencement of the feeding trial and wider toward 
its close. The average nutritive ratio was the same for each lot. 


RELATIVE Foop CONSUMPTION AND GAIN. 


During the whole time of feeding, Lot No. III having the ground 
grain ration consumed 13.4 pounds more water-free food than Lot 
No. IV having the whole grain ration and gained 12 pounds more 
in weight. Lot No. III made one pound gain for every 8.5 pounds 
of water-free food consumed and Lot No. [V made ‘one pound gain 
for every 10.1 pounds of water-free food. 

During the last 8 weeks there was very slow increase in weight 
with both lots. During the first eleven weeks Lot No. III con- 
sumed 15 pounds more water-free food and made 3 pounds more 
gain in weight than Lot No. IV. One pound gain was made for 
every 6.8 pounds of water-free food by Lot No. HI and one pound 
gain for every 6.9 pounds by Lot No. IV. The cost of food for 
each pound gain made by Lot No. III was 7.2 cents and for Lot 
No. IV, 7.8 cents. 
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GENERAL REMARKS. 


In these feeding trials all the fowls remained in good condition 
throughout, the capons as well as the young chicks, and no differ- 
ences were noticeable in the general vigor. The birds in the two 
lots were fed from hatching up to weights of from 10 to 14 pounds 
each at ten months of age, the one lot having had no whole grain 
and the other lot no ground grain, without any difference being 
apparent except in the amount of food eaten and rapidity of 
growth. 

At the prices of foods assumed for the season 1896 (mentioned 
on page 564) the ground grain ration gave the greater profit in 
general. There was a somewhat more profitable gain made for 
several months by the one lot of capons with the whole grain 
ration, but the birds were enough longer in reaching marketable 
maturity to make the profit greater with the contrasted lot. | 

The rations which contained only the ordinary foods, showed 
some of the usual differences in composition, but these differences 
were much less than usually exist between rations of whole and 
ground grain. 

The capons marketed after the close of the feeding experiment 
sold readily at retail in the local market for 20 cents per pound. 
The loss of weight in dressing was small, being almost entirely 
due to the fasting necessary to empty the crop. At this price 
there was a good margin over the cost of food under either ration. 
The accompanying illustration is from a photograph of a number 
of these capons ready for market. 
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REPORT OF THE DEPARTMENT.OF FIELD 
CROPS. 


I THEZ0UTLOOK FOR THE SUGAR BEET 
INDUSTRY.*+ 


W. H. JORDAN. 


SUMMARY. 


The following facts may be regarded as favorable to the gsue- 
cessful production of beet sugar: 

(1) The experience of 1897, so far as a single season can show, 
appears to demonstrate that our climatic and soil conditions are 
adapted to the growth of beets which are satisfactory in quantity 
and quality of yield. 

(2) The cultivated lands of central and western New York may 
be so managed as to compete with any in the United States in 
those lines for which they are adapted. 

(3) The ability of the American farmer to take up a new enter- 
prise successfully is a helpful factor. American inventive genius 
may also be relied upon to provide implements necessary to cheap 
culture. 

(4) At present there is an unlimited home market at good 
prices for all the sugar that can be produced; but it cannot be 
definitely known how long this condition may last. 

(5) An added cash crop yielding fair returns is most desirable 
for our farmers. . 

The following facts must also be considered in connection with 
those preceding: 

(1) To cultivate a plant so sensitive in regard to its content of 
sugar as the sugar beet requires such careful attention to details 
as is demanded by no other crop commonly grown on our farms. 


*A reprint, largely, from an article in the Country Gentleman, Dec. 30, 1897. 
j Partial reprint of Bulletin No. 135. 
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(2) There is danger of regarding exceptional yields as repre- 
senting the average. An average of 12 tons of beets an acre for 
the first few years may be regarded as a fair average, if we are to 
judge by results secured in other places. 

(3) There is danger that capital may be inefficiently directed 
in the erection of factories, as this is a line in which our eastern 
business men have had no experience. Beet-sugar manufacture 
should be entered upon with great caution and only after exhaus- 
tive study of the problems involved. Farmers should be cautious 
about taking stock in factories, unless the men who control the 
enterprises are personally known to and trusted by them. 

(4) The question of home and foreign competition must not be 
ignored. Strong competition will come from the Pacific States 
until their soils become exhausted. We shall be brought into 
competition with the lower wages paid in Europe, if at any time 
the strong sentiment existing in favor of free sugar comes to find 
expression in tariff regulations. 

Taking all facts into consideration, farmers may not expect to 
realize unusual profits for any long period of time from the grow- 
ing of sugar beets. The crop promises to become one which will 
give satisfactory returns to those who learn to grow it success- 
fully. 

FAVORABLE CONSIDERATIONS. 

The forecasting of the future of any new industrial enterprise 
is a difficult matter. This is so because the conditions affecting 
production, manufacture, competition and market prices, which 
are sure to prevail for any length of time, cannot be definitely 
known; and the discussion now going on throughout the entire 
State of New York relative to the establishment of beet sugar 
factories in our midst deals with the usual number of indefinite 
factors. 

The situation is such, however, that all who attempt to influ- 
ence the public opinion should take a conservative position in 
this matter, one that will be justified by future events. 

There are some facts which are regarded as favorable to a sue- 
cessful production of beet sugar. The experience which has been 
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gained in the season of 1897 certainly indicates that our soils and 
climate are favorable to the growth of beets which are satisfac- 
tory in quantity and quality. Of course figures in great variety 
have been reported from a large number of experimental plats, 
varying from very low yields to those which are suspiciously 
high. The experience on the Station farm this year in the culture 
of two acres of beets indicates that by proper methods the best 
farmers may possibly produce in favorable seasons from 15 to 18 
tons of high grade beets. The average crop will doubtless be 
considerably below this. It must be confessed, however, that 
one season’s experience is not enough upon which to base final 
conclusions. 

It is unquestionably true that the cultivated lands of central 
and western New York are capable of a high rate of production 
of almost anything which is adapted to the conditions there pre- 
vailing. These lands, managed by intelligent farmers, may com- 
pete with any in the United States, and this is entirely favorable 
to success in growing sugar beets, after it is established that the 
conditions are suitable to this crop. 

The capacity of the American farmer is cited as an evidence of 
his probable success in whatever he undertakes. This is, cer- 
tainly, a strong argument. In intelligence, industry and capacity 
to master the details of new methods, even expert methods, he is 
not excelled by the farmers of any civilized country. We may 
expect, moreover, that the inventive genius of American manu- 
facturers will meet the farmer half way in providing the imple- 
ments necessary to cheap culture. 

The enthusiastic advocate of this new enterprise claims the 
certainty of an unlimited market for the sugar. It is true that 
we now buy from eighty to a hundred million dollars’ worth of 
beet sugar from France, Germany and other countries, and so 
long as a protective tariff places the foreign producer at a disad- 
vantage, we may reasonably expect to be able to sell at fair prices 
all the sugar we can produce for some time to come. Regarded 
with reference to the immediate future, this argument appears to 
have weight. The doubt here lies with the continuation of exist- 
ing conditions. 
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It will be an undoubted gain, too, if we can add another cash 
crop to those which we already regard as yielding fair returns for 
the labor expended and a moderate rental for the land. Crops 
which find a steady sale at living prices are needed by the Ameri- 
can farmer. Every new, successful crop also tends to prevent 
overproduction along other lines. 


THE OTHER SIDE. 


There are many facts to be considered on the other side of this 
question, which, while not necessarily arguments against an at- 
tempt to produce and manufacture beet sugar in this State, never- 
theless are worthy of the most careful attention. 

In the first place, the sugar beet is a highly bred plant, sensi- 
tive, so far as content of sugar is concerned, to the conditions 
under which it is grown. The farmers who cultivate it success- 
fully must be those who are willing to adhere faithfully to defi- 
nite, careful methods. This does not mean that a minority of our 
farmers will not succeed, but that the average results are almost 
sure for a time to be disappointing, and it is average results which 
will determine the success of the business when broadly con- 
sidered. Beet-sugar factories cannot be maintained unless the 
average experience of farmers in the growth of this crop is satis- 
factory. 

We are greatly elated over the high percentages of sugar which 
have been found in New York beets this season, but we must 
bear in mind that high quality and a large production, as some 
regard production, are not consistent. 

Some samples which have been sent to this Station for analy- 
sis have been accompanied by a statement that the crop of beets 
produced was at the rate of thirty tons per acre. It is probable, 
either that the method of estimating these crops was not a safe 
one, or that the beets were not properly grown. Erroneous and 
greatly excessive figures are very likely to result from computa- 
tions based upon the theoretical possibility of growing a certain 
number of'a certain size of beets per acre, or from the weight of 
a short section of a row of beets. Nothing short of the weighing 
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of the entire actual product from a fairly extensive area will 
give safe figures. 

The yield this year on the Station farm from a two-acre field 
was at the rate of sixteen and a quarter tons per acre, which 
quantity, after cutting off the top of the beet in the manner re- 
quired at the factory, and making due allowance for dirt, was 
considerably reduced. This field of beets was on some of the best 
land the Experiment Station farm contains, and was given thor- 
ough cultivation and the best of care. The sugar content in this 
crop was very satisfactory. 

It is significant that during the past five years the average pro- 
duction in Belgium, and also in Germany, has varied from about 
eleven to approximately thirteen and a half tons per acre. To be 
sure these are averages, and while averages are not a measure of 
what the best farmers may do, they are the standards by which, 
as before stated, the success of a business must be gauged. We 
should not expect the American farmer to do much better than 
the European farmer, where this industry has for a long time 
existed, especially at first. New York farmers, if they enter upon 
the production of sugar beets, will have occasion to congratulate 
themselves, if, for the first two or three years they reach an aver- 
age of twelve tons of high grade product per acre. This is not 
necessarily a condemnation of the business. 

We must remember still further that it is necessary for the 
farmer and the manufacturer to be mutually prosperous, and 
there certainly are some facts which seem to warrant careful 
consideration, by the farmer, of the manufacturer’s side of the 
business. 

There is great danger that much of the capital which is likely 
to be invested in this new enterprise will be inefficiently directed. 
The manufacture of beet sugar is something with which eastern 
business men have had no experience, and no careful study of 
means and methods will take the place of the knowledge which 
comes from experience. Disasters to capital which may cause 
losses to farmers are to be feared. It behooves business men, 
therefore, to proceed with the erection of beet-sugar factories 
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with great caution and only after the most exhaustive study of 
the problems involved. 

Doubtless farmers will be invited to invest in beet-sugar fac- 
tory stock. They will be told not only that the stock will be 
profitable, but also that it is their duty to share in the risks. 
They should be very careful in this matter. If the professional 
boomer appears among them, they should give him a wide berth. 
He may be resourceful in plausible argument, and it may be hard 
to resist the fascination of his apparently sound reasoning; but 
unless the farmers resist his appeals, history will repeat itself, 
and shares of worthless stock will be very widely distributed 
among those who cannot afford to suffer the loss. This does not 
mean that under certain other conditions farmers may not wisely 
own a share of the factory. If local business men of unquestioned 
integrity and sound business judgment take the lead in the new 
enterprise—men who as the directors of banks and other financial 
organizations have won the confidence of the community by their 
successful and honorable methods—then perhaps the farmer may 
as safely entrust his money to them in this enterprise as in some 
others. 

In discussing this matter we should ignore neither home nor 
foreign competition. The immense factory which Spreckels is 
erecting in the West to be sustained from cheap western fertility, 
is a significant beginning. Certainly if beet-sugar production and 
manufacture are at first unusually profitable we may expect to 
see this industry rapidly develop to a condition of the usual com- 
petition. 

Prof. Brooks, of Massachusetts, has recently pointed out the 
fact that we can hardly compete with the lower wages paid in 
foreign countries, but he failed to note that the necessary fuel 
and limestone are much cheaper in the United States than in 
France and Germany. Probably European producers will have 
no advantage over us so long as we have a protective tariff, but 
we know how strong a sentiment there is in this country in favor 
of free sugar, and political revolutions are likely to make changes 
in the tariff conditions affecting this commodity. It seems prob- 
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able, though, that the existence of a new industry in the early 
stages of successful development might modify or prevent legis- 
lation that would otherwise take place. 

There is, however, a law of compensation operating in the 
world’s industries to which we must give proper weight. We 
cannot safely leave out of account the rest of the world in esti- 
mating what may be done through a period of years along any 
line of production. Itis a narrow view which only discovers that 
we are not producing our own sugar. 


CONCLUSIONS. 


What conclusions, then, shall we draw from all these facts and 
conditions? It seems very probable that farmers will not realize 
unusual profits for any extended period of time from sugar-beet 
growing. The facts appear to justify the belief, however, that 
this crop may come to rank among those which for some time 
will be regarded as giving satisfactory returns. It will be a 
business of moderate profits and one that will not spring into 
uninterrupted success. If it is a success at all, it will become so 
by growth through education and experience. Above all, the 
manufacturer must guard the interests of the farmer, and the 
farmer must be able to have confidence in the manufacturer, and 
both must have a patient faith in the final triumph of intelligent 
means and reliable, conservative methods of management. 


Il. THE STATION EXPERIMENTS WITH SUGAR 
BEETS.* 


G. W. CHURCHILL. 


SUMMARY. 


(1) Soil used. The soil was a heavy clay loani, in good condi- 
tion of fertility and cultivation. 

(2) Planting, cultivation and harvesting. The land was 
ploughed and subsoiled 14 inches deep on May 7 and 8. Commer- 
cial fertilizer was applied at the rate of 950 pounds an acre. The 
surface was given careful preparation and the seed sown on May 
17 at the rate of 15 pounds an acre. About June 1 the rows of 
plants were distinguishable and a hand cultivator was run 
through them, which was soon followed by hoeing and partial 
thinning. On June 15 a horse cultivator was used and the final 
thinning commenced. This was followed by two more cultiva- 
tions. Harvesting began September 22. 

(3) Cest of crop. Ona basis of wages commonly paid for labor, 
the cost amounted to $75.80 an acre; on a basis of cheaper labor, 
the cost was $54.30. 

(4) Yield. The yield was 32,548 pounds an acre or about 164 
tens. For 1,000 pounds of beets, the loss of weight caused by cut- 
ting off the crowns was 73 pounds; and the ioss of weight caused 
by washing off the dirt was 49 pounds. This would make a yield 
of marketable beets equal to 15.1 tons an acre. 

(5) Size and composition. The average weight was 12 ounce. 
The beets contained 15.2 per cent sugar, equivalent to 16 per cent 
sugar in juice, having a coefficient of purity equai to 81. 

(6) Influence of fertilizer. The yield was increased about § 
tons an acre by the use of fertilizer. 


*Partial reprint of Bulletin No. 135. 
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SOIL, PLANTING AND CULTIVATION. 


The field selected for the experiment with sugar beets is a clay 
loam bordering on what is usually termed heavy, having a ten- 
dency to “puddle” when overcharged with moisture, and to 
cake or crust over when quickly dried by a hot sun and wind. 
If not disturbed in times of drought it will soon seam or crack 
open. 

These features are characteristic of a large portion cf the farm 
lands of this section, and render the growing of smail seed crops 
more difficult and expensive than on sandy or porous loams. 

From a farmer’s point of view, this soil would be considered to 
be in a good state of cultivation and fertility. The crops in the 
rotation that have been grown on it during vhe past ten years 
have yielded fully up to, if not above, the average of the farm 
iands in this section of the State. 

The two-acre plat which was selected had been used for fertil- 
izer experiments with potatoes in 1896. 

On May 7 and 8 the land was ploughed and subsoiled to the 
depth of fourteen inches, and the surface was worked down with 
springtooth harrow, followed by a Thomas smoothing harrow, 
and finished by rolling. 

On May 11, after working down with the springtooth harrow, 
and before smoothing, 950 pounds per acre of the following mix- 
ture of commercial fertilizers was sown broadcast: 


Sipnate Of DOLASD sore so ace nares aie acs & sc.2 ois 250 pounds, 50 per cent K,0O 

ERCTAMEOEKS? oa 5 cps tor eetays choo beietale ataainls. ould ec cts 300 pounds, 14 per cent P205 

iD caver 0) Voyage Oe Arto as Peco ene oreo Ol prec nere 200 pounds, 10 per cent N. 

TPAD. OF (SOG s rcs cars cele aloidletale arayele stele Sree 200 pounds, 15 per cent N. 
ODA FS ote Hole <2 an kere wethae las 25 ols wierd 950 pounds. 


After the fertilizer had been sown and thoroughly worked in, 
the ground was smoothed and:rolled. A marker to be drawn by 
one horse was then constructed from an old cori marker so that 
five rows could be lined out at one time, at a distance of twenty 
inches apart. 
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The teeth were fitted at the bottom with shoes about eighteen 
inches in length and three inches deep, made from one and one-half 
inch plank. These were fastened by cutting a notch out of the bot- 
tom of the tooth one and one-half inches wide and about three 
inches deep. Holes were bored through the teeth at right angles 
to the shoes. Bolts passing through these holes and a correspond: 
ing hole in the shoe fastened the latter and the tooth together. 
The first plan for having the shoes work freely on the bolts as 
pivots was modified by nailing beveled blocks or the back of the 
teeth just above the shoes, making them stationary. The difficulty 
encountered in the loose shoe was that when any resistance was 
met by the forward part, it would tip down, and in digging into 
the soil raise the rear end out of the ground, thus throwing the 
whole marker out of line. After this change the marker, though 
crude, worked to our entire satisfaction, making a mark about 
one inch deep and two inches wide, which could be followed with 
ease by the seeder. 

After seeding six rows an unexpected and very heavy shower 
of rain so saturated the ground that it was impossible to continue 
the work until May 17. 

It was a mistake to completely fit the entire plat before com- 
mencing to sow the seed, for we were obliged to again harrow 
and roll the ground before seeding could be resumed. The only 
safe way is to prepare the ground as needed, thus avoiding the 
extra expense of re-working after every rainfall. 

Another mistake was made which was a source of annoyance 
throughout the season. Because of haste to complete the seed- 
ing as soon as possible, the small stones scattered over the plat 
were not picked. While these did not affect the growth of the 
beets, they were a hindrance in seeding, and, later, in the cultiva- 
tion of the crop. It would have been economy in the end if they 
had been removed. Any obstruction in the way of the seeder 
will give it a jerky motion which will bunch the seed. The mo- 
tion should be smooth and continuous in order to allow an even 
distribution of seed. Later the stones interfered with hand and 
horse cultivation and more or less with hoeing and thinning the 
beets. 
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The seed was sown with an “ tmproved Model” Mathews hand 
drill. It was found that by attaching the ends of a rope to the 
seeder, and fastening a short strap to this, making a device similar 
to a “ breast collar” used in single harness, that two men, one to 
draw and the other to push and guide the seeder, could accom- 
plish more than double the work of one man alone, and with 
greater ease and efficiency. Doubtless seeders will be used that 
will sow several rows at one time. 

With the exception of six rows sown at an earlier date, two 
men sowed the two-acre plat in eight hours. The only fault that 
could be found with the seeding was the bunching of the seed in 
places where small stones or clods were encountered by the drill, 
causing it to slacken motion or to stop altogether. When this 
happened, several seeds were dropped within a very small com- 
pass, and before the seed commenced flowing again the machine 
had moved along, leaving a space without any seed. 

Fifteen pounds of seed were sown to the acre. The ground was 
moist and in good condition for promoting quick germination, 
and vegetation commenced in about ten days frcm the time of 
seeding. About June 1 the plants were large enough for the 
rows to be easily distinguished and the hand cultivator was 
started, the machine used being a “ Buckley,” having several 
combinations of blades. 

The arrangement that was found to work to the best advantage 
at this time was a broad V-shaped blade set in the center of the 
frame in front, and two smaller ones set on the right and left sides 
of the frame well to the rear of the machine. These latter are flat 
pieces of steel sharpened on the edges, and made to form a right- 
angle turned so that the points extend toward the center of the 
row, and as they are about eight inches in length they nearly meet 
in the middle, forming what is commonly termed a “a scarifier.” 
One advantage of this form of blade is that the crust can be 
broken very. near to the young plants without throwing the dirt 
over them. Soon after this cultivation, hoeing and the first or 
partial thinning were commenced. For the work of partial thin- 
ning the blades of ordinary hoes were cut down to four inches. 
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By cutting across the row with such a hoe, bunches were left 
which could be thinned, leaving the plants from six to nine inches 
apart. At the same time the soil was loosened around the plants 
and all of the weeds removed. 

On June 15 the beets were cultivated with a one-horse Syracuse 
harrow-tooth cultivator, and the final thinning commenced. 

It was intended to have the beets left eight inches apart in the 
rows. It was found necessary in some cases, however, to vary 
these distances on account of the spaces left by the seeder, and in 
order to preserve the strongest plants. 

After the final thinning, the beets received another cultivatioa 
to loosen the ground, as it had become more or less compacted by 
rain and the passing of the men while thinning. After this but 
one more cultivation with the horse cultivator was given, for the 
beet tops covered the ground to such an extent that a horse could 
not pass through without doing serious damage. The subsequent 
hand labor was small, and would not have been considered 
necessary by many growers, but in order to adhere to strictly 
clean culture, men were sent through the field once to pull the 
weeds that had escaped previous cultivation. This consumed 
less than one day’s time for two men, and at the time of harvest- 
ing the crop the field was entirely clear of weeds. 


HARVESTING AND RESULTS. 


The harvesting of the beets began on September 22. Two 
methods were tried; first, plowing three furrows for each row, 
the third furrow turning out the beets, and plowing two furrows 
for each row, after which the beets were pulled by hand. The last 
named method seems preferable where the beets do not have too 
long tap roots, because in the first method the small beets are 
covered by the furrow and it is more work to uncover them by 
hand than it is to pull them out when they are standing upright 
and in plain sight. 

As the beets were pulled out they were thrown in heaps, and 
men followed aud cut off the tops. The harvesting, which in- 
cludes pulling, topping and hauling, was found to be the most 
expensive operation connected with the growing of this crop. 
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It should be borne in mind that the very best of culture was 
given throughout the season and no expense spared in either 
hand or team labor, and that a liberal allowance has been made 
in all cases wherever estimates were necessary. Some mistakes 
were also made which were costly, and which can be avoided in 
the future. On the whole, therefore, it is probable that these 
figures err on the side of too great cost, and that with the 
experience gained in this season’s work, we can cheapen the cost 
of growing an acre of beets quite materially. 

In the table below we give the cost of growing one acre of 
sugar beets, based on hand labor at $1.25 per day for hoeing and 
thinning, and team at $3.50 per day; and on hand labor at $0.75 
and team at $3.00: 


Cost PER ACRE OF GROWING SUGAR BEETS. 


Expensive Cheap 

labor. labor. 

Pte SRST OUMM Os generar oh ansoraleiepal sisiveln easyeleieueiedalete $7 00 $6 00 
WOM Soh Cruiliieleapsterstracie ciel ole cers venaral sl oreminekel Sar renekol “oie il al ay 
SS OWAIL DT SECU Greseteranetern a 'sieisherd soo cies ai siere sols sis! ole Sis larsie Mian 125 1b Os) 
Hoeing, thinning and weeding...................... 23 43 13 88 
EVIE STLIN Oc usccie tere: cicises us.chercteles avesere) eer koh ione: shotone seus iolois 24 25 14 80 
SICENS CHIL GRO Seooo doa Goud le eb ond bot cou mucr 2 00 2 00 
eae UNGLVATLOMY erate cies ole aisle ple cists Fam eile este cies 33 FESS 2 25 
SGVEYE! fo oo GER GOTO IO REE OIG Dark ROI casera acon oreo nome 3 00 3 00 
NEA HIDVANE SS 4 css citi oe Oe Hol moa bear Sintered nia ais oman et ac ane re 10 00 10 00 
GH is Boos 6 oes he o.o Meee Hae creo meeeirorin G Shins clings $75 80 $54 30 


Doubtless these figures will be criticised on the ground that 
they are too high, but it is probable that, if careful accounts were 
kept by one hundred farmers of the cost of everything connected 
with the growing and delivery to the factory of one acre of 
properly grown sugar beets, the average would not fall below 
$50.00, with the present methods and machinery at the command 
of the grower. 

The yield per acre, as harvested, was 32,548 lbs., or approxi- 
mately 164 tons. 

In order to determine the actual yield of perfectly clean beets, 
topped as they would be when sent to the factory, a lot weighing 

38 
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1,000 Ibs. was thoroughly washed and dried, after which the 
crowns were removed. 


Wieieht of beets talcems niu ccsivsrcr seus Chelestiolens olkchecare: et eek oremelne 1000 pounds. 
TOSS DY: WAS MO es Heese avene'e wiovaiis yersctre o/c ved alate aier ersiittonslelos 49 pounds. 
Wiel Zhe VOL! CLOW TS: hers ccs there, octets et Aoterererane oie elere me rere tent Cr amrs 73 pounds. 
Weight of washed beets without crowns.................. 878 pounds. 


At this rate the yield of topped, washed beets was 14 tons 577 
Ibs.; of topped, unwashed beets 15 tons 200 lbs. At $4 per ton 
the returns per acre would not be over $60. 

The shape of these beets was very satisfactory. With but few 
exceptions, they were symmetrical and sent down a tap root to a 
good depth. 

The average size was rather small, being not over three-fourths. 
of a pound. This was the result of close planting, as the average 
distance between the beets was probably less than eight inches. 
The beets grew wholly in the ground, no special precautions. 
being necessary to secure this result excepting the subsoiling. 
A. careful chemical examination of these beets gave the following 
results: 3 


PNTOQAT PAI POOLS seatare orsrersla tom tarora tern a teraleVa eal oie a helal oiace ole ovaheromnie cate 15.2 per cent. 
StS ar im yc ew seets act eierarata cea tab oars ates At cra atere tore emilee 16 percent. 
COEHMICIENE COLMPD UTLEY a. 5 is sce, Soren elister wig cons. dvepole everdeere teltve! euete eleis $1 


According to these figures about 12 lbs. of sugar could actually 
be made from 100 lbs. of washed topped beets. This shows that 
the yield of manufactured sugar from the Station farm would be 
3,429 lbs. per acre. 

An observation was made on the value of an application of 
commercial fertilizer in sugar beet growing. The plat from 
which the two acres of ground was measured for the experiment 
recorded contained an additional area of four-fifteenths of an 
acre. This ground was prepared with the two-acre plat and re- 
ceived the same treatment, except that it was not fertilized in 
any way. The seed was sown at the same time and the crop re- 
ceived the same treatment, only that it was the last to be reached 
in thinning. From the start a marked difference was noticed 
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in favor of the fertilized plants. The young plants did not vege- 
tate so quickly on the unfertilized plat, and afterwards they were 
not so vigorous as on the fertilized area. 

The yield of beets on the unfertilized portion of the field was 
between 74 and 8 tons per acre, which shows that the fertilizer 
caused an increase of at least 6 tons of beets. At four dollars 
per ton this increase would pay for at least twice the amount of 
fertilizer used. 


Ill. COMMERCIAL: FERTILIZERS FOR 
POTATOES.* 


W. H. JORDAN. 


SUMMARY. 

In experiments on four farms including eight acres of land and 
eighty plats, the production of potatoes from the application of 
500 pounds, 1,000 pounds, 1,500 pounds, and 2,000 pounds of com- 
mercial fertilizer per acre was ascertained. 

(1) The use of 1,000 pounds of fertilizer per acre gave the 
greatest profit. The slightly larger yield caused by increasing 
this application to 1,500 or 2,000 pounds, cost in fertilizer ex- 
pense considerably more than the market value of the potatoes. 

(2) The fertilizer cost of the increased yield of potatoes where 
500 or 1,000 pounds of fertilizer was used per acre was 20 cents 
per bushel in those experiments that proceeded without unfortn- 
nate conditions. 

(3) The yield of tubers from the L. I. formula was somewhat 
larger than from a formula compounded with reference to the 
composition of the potato plant. 

(4) The evidence obtained in these experiments concerning the 
relative effect of the muriate and the sulphate of potash upon 
the composition of the potato tuber is inconclusive. 

(5) The proportions of the valuable plant-food compounds 
found in the potato tubers were not influenced appreciably by 
the amount or kind of fertilizer used. 

INTRODUCTION. 

The economical purchase and use of commercial plant food is 
at present one of the very complex problems of Agriculure. 
This is especially the case where intensive methods of culture are 
followed and where the larger part of the materials needed for 
the production of crops must be obtained from some source out- 
side the soil. 


*Reprint of Bulletin No. 137. 
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There are at least three important factors which should be 
considered in an attempt to buy and use commercial fertilizers 
with profit. 

(1) The quantity of fertilizer to be applied should receive care- 
ful consideration. Where a rapid rotation of crops is followed, 
with severe cropping, this amount should not exceed that which - 
is necessary to secure the maximum profitable increase of the 
immediate crop. The largest possible crop is not necessarily the 
most profitable and a great excess of unused available plant 
food, especially of nitrogen, at the end of the growing season 
does not conduce to economy. 

(2) The fertilizer should be purchased, so far as possible, with 
reference to both soil deficiencies and the needs of the crop. As 
a rule the soil is the controlling factor. 

(3) The fertilizer applied should be one that will promote the 
highest quality in the crop to be grown. 

With our present knowledge it is easier to state these princi- 
ples than to point out their application to specific cases, and 
much of the experimental work now being conducted in the field 
of plant nutrition is directed towards answering the questions 
which relate to these fundamental considerations. 

The farmers of Long Island are especially interested in all that 
pertains to commercial fertilizers. In no part of New York are 
these manures more largely purchased in proportion to the acre- 
age of tilled land, and in but few localities do the conditions so 
fully justify the very large money expenditure which this in- 
volves. In the first place these farmers are in close proximity 
to one of the world’s largest markets, requiring an enormous 
supply of market-garden and forcing-house products. Land so 
situated must be worked intensively, which requires a liberal 
and continuous use of manures. In the second place, much of 
the soil in this locality does not possess great original fertility. 
Its natural supply of available plant food is small, even with the 
best of culture. Long Island farmers are obliged, therefore, to 
go to the markets for a large part of the plant food which they 
need in such generous quantities. An outlay of $800 to $1,000 


‘ 
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for commercial manures on a farm of forty or fifty acres is not 
unusual. It is probable, therefore, that in this locality there is 
no direction which offers so promising an opportunity for the 
practice of economy. 


THE QUANTITY OF FERTILIZER. 


It is fair to inquire, first of all, whether the quantity of fertil- 
izers which is used on Long Island farms is not often excessive. 
In many instances as much as one ton of high grade superphos- 
phate is used per acre. Potato growers often fertilize their land 
at this rate. Is this profitable? The results of two years’ experi- 
ments reported by Dr. Van Slyke, in Bulletins Nos. 93 and 112, 
indicate that it is not, when only the immediate crops are con- 
sidered. In these experiments three quantities of fertilizer were 
applied, viz., 1,000 lbs., 1,500 Ibs. and 2,000 Ibs. per acre and in 
every instance the largest profits resulted from the use of 1,000 
Ibs. Slightly larger crops were obtained with 2,000 Ibs. than 
with 1,000 lbs. of fertilizer, but the greater yield from the former 
quantity did not equal the greater cost. Moreover, the second 
year’s effect of the different quantities of fertilizer, although quite 
marked, was practically the same with 1,000 Ibs. and with 
2,000 Ibs. 

These facts are not surprising when we consider the quantities 
of plant food which are applied to the soil in one ton of fertilizer 
as compared with the amounts of nitrogen, phosphoric acid and 
potash actually removed by a fairly large potato crop.  Assum- 
ing that the tops are returned to the soil, the average of analyses 
herewith reported shows that a potato crop of 200 bushels re- 
moves from the soil about 36 Ibs. nitrogen, 13 lbs. phosphoric 
acid and 60 lbs. potash. 

If the fertilizer used is made after the formula so commonly 
in favor on Long Island, viz., 4 per cent N, 8 per cent P2 Os and 
10 per cent K2 O, the needs of the crop and the plant food sup- 
plied by 2,000 lbs. would compare as follows: 


New YorK AGRICULTURAL EXPERIMENT STATION. 599 


INGREDIENTS APPLIED IN FERTILIZER AND REMOVED BY TUBERS. 


ig | Phosphoric 
Nitrogen. | acid Potash. 
} | 
H Pounds. Pounds. Pounds. 
 ontaimedoinitertilizer.. soc caccet eee bee so 80 160 200 
Renioveds byitubersi> se seca ees eas ae 36 3 60 
PIXCeORA I LONtHiZers vee tk nae 2 tee okek et co ee TRON ad aes BY; 140 
} 


Of course much larger crops of potatoes are sometimes raised, 
but it would seldom be the case that the increase of crop over 
what the soil would produce with no fertilizer would exceed 200 
bushels. In fact that is probably more nearly an average total 
crop, and when we take into consideration what the soil itself 
will furnish of plant food, it becomes a serious question, even if 
considered wholly from the theoretical standpoint, without the 
aid of experimental evidence, whether the constant addition to 
the soil of such an excess of the valuable manurial ingredients is 
profitable. It is certainly of the highest importance that farm- 
ers shall learn the truth in regard to this matter. 


EXPERIMENTS ON LONG ISLAND. 


Tur EXPERIMENTS NOW IN PROGRESS. 


The ultimate effect of any system of fertilizing the soil cannot 
be ascertained without a long and continuous series of observa- 
tions on the same piece of land. It is entirely possible that while 
the application of a ton of fertilizer per acre would not be war- 
ranted by the returns from a single crop, the larger returns 
throughout an entire rotation might justify it. In view of these 
facts, the present series of fertilizer experiments has been 
planned with reference to their continuance for a period of years 
sufficiently extended to form the basis of safe conclusions. The 
possible large errors in plat experimentation are clearly recog- 
nized, but it is believed that with the precautions which are 
taken to minimize these errors they certainly cannot obscure any 
important effect of a particular system of manuring the land. 


600 Report OF THE DEPARTMENT OF FIELD CROPS OF THE 


Tur QUESTIONS ASKED OF THE EXPERIMENT. 


The main object of this experiment is to get information in 
regard to the profitable quantity of fertilizer to be used, but there 
are certain incidental problems which may be studied in connec- 
tion with the main one without diverting the work from its chief 
purpose. 

Three questions are asked, therefore: 

(1) What is the profitable amount of commercial fertilizer to 
apply in potato growing? 

(2) Shall we apply plant food in the proportions used by the 
potato plant or in some other? 

(3) Is the sulphate of potash preferable to the muriate for use 
in growing potatoes? 


THE FERTILIZERS USED. 


The purposes of this experiment require the use of four differ- 
ent mixtures of fertilizing materials, the ingredients and actual 
composition of which are given below. 

Formula No. 1—This formula is supposed to contain plant 
food in nearly the proportions used by the entire potato plant 
excepting that the phosphoric acid is in considerable excess; and 
was mixed as follows: 


PoTATO FORMULA A, 


Ingredients. Composition. 
Nitrate of soda....... 192 pounds) yYNitrosenwasby.te sia 6.6 per cent. 
High grade dried blood 800 pounds. Available phos. acid 4.75 per cent. 
Acid phosphate....... HO POUNASiy PE OLAS nseisinre siete 10.381 per cent. 
Muriate of potash..... 400 pounds. 
mand plaster? ..)s. 0.2. 38 pounds; 


2000 pounds. 


Formula No. 2.—This formula was intended to contain the 
same percentages of the three ingredients as Formula No. 1, the 
only difference being that the potash is supplied as the sulphate 
instead of the mutriate. 
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POTATO FORMULA B. 


Ingredients. 


Nitrate of soda@.).: /2: 192 pounds. 
High grade dried blood 800 pounds. 
Acid phosphate....... 570 pounds. 
Sulphate of potash.... 400 pounds. 
Bands plaster). esc. 38 pounds. 

2000 pounds. 


Composition. 
Nitro seny aan. ses 6.5 per cent. 
Available phos. acid 4.9 percent. 
OLAS Dis cysres eiciee 10.1 per cent. 


Formula No. 3.—This formula is an imitation of the one so 
commonly followed by clubs of farmers on Long Island who pur- 
chase their fertilizers on,the coéperative plan. 


L. I. FoRMULA A. 


Ingredients. 


Nitrate of soda....... 127 pounds. 
High grade dried blood 440 pounds. 
Acid phosphate....... 1000 pounds. 
Muriate of potash..... 400 pounds. 
Wand plaster......42 2 « 33 pounds. 

2000 pounds. 


Composition. 
INTO EN rear or otseie te 8.8 per cent. 
Available phos. acid 8.0 percent. 
Potash: eines sieieere a 10.4 per cent. 


Formula No. 4.—This formula is similar to No. 3, except that 
the potash is supplied as the sulphate instead of the muriate. 


L. I. FORMULA B. 


Ingredients. 


Nitrate of soda....... 127 pounds. 
High grade dried blood 440 pounds. 
Acid phosphate....... 1000 pounds. 
Sulphate of potash.... 400 pounds. 
Mande plaster. tere cx ciel 33 pounds. 

2000 pounds. 


Composition. 
Nitrogent so. 1, -2Gr 4 per cent. 
Soluble phos. acid.. 8.4 percent. 
Potash ein aces eater 9.2 per cent. 


It was intended that approximately one-fourth of the nitrogen 
furnished by these mixtures should be nitric, and three-fourths 


organic nitrogen. 


The manufacturers who mixed the fertilizer 


were also instructed that the phosphoric acid should be as largely 


soluble as possible. 


The analyses of the four mixtures showed 


that these conditions were secured. 


602 Report oF THE DEPARTMENT OF FIELD CROPS OF THE 


Tub AREA AND ARRANGEMENT OF PLATS. 


The total area under experimental treatment is eight acres, 
divided into eighty plats of one-tenth acre in size. 

This area is distributed equally on four farms, the arrangement 
of the plats and amounts and kinds of fertilizers being the same 


in each case. 
FERTILIZERS APPLIED ON PLATS. 


Plat No. 1, no fertilizer. Plat No. 11, no fertilizer. 


Plat No. 2, 500 1bs., formula No. 1. Plat No. 12, 500 Ibs., formula No. 3. 
Plat No. 38, 1000 lbs., formula No. 1. Plat No. 18, 1000 lbs., formula No. 3. 
Plat No. 4, 1500 Ibs., formula No. 1. Plat No. 14, 1500 lbs., formula No. 3. 
Plat No. 5, 2000 Ibs., formula No. 1. Plat No. 15, 2000 lbs., formula No. 3. 
Plat No. 6, no fertilizer. Plat No. 16, no fertilizer. 

Plat No. 7, 500 lbs., formula No. Plat No. 17, 500 1bs., formula No. 


4. 
Plat No. 18, 1000 lbs., formula No. 4. 
Plat No. 19, 1500 Ibs., formula No. 4. 
Plat No. 20, 2000 lbs., formula No. 4. 


Plat No. 8, 1000 lbs., formula No. 
Plat No. 9, 1500 Ibs., formula No. 
Plat No. 10, 2000 Ibs., formula No. 


DN Nb 


LOCATION AND MANAGEMENT OF THE EXPERIMENT. 


Land is leased of four farmers: 

W. A. Fleet, Cutchogue; W. L. Jagger, Southampton; H. L. 
Hallock, Jamesport; R. H. Robbins, East Williston. 

Arrangements have been made with Mr. Fleet to give general 
supervision to the experiments on all these farms; and with each 
farmer, to do the necessary work. 

The following directions for conducting the experiments were 
placed in Mr. Fleet’s hands: 


DIRECTIONS FOR FIELD EXPERIMENTS WITH K'ERTILIZERS. 


1. Select about two acres of land that is as uniform in character as pos- 
sible, and which has received no manure for several years (run-out land if 
you have it). 

2. Before the plats are laid out plow the candle piece, and pulverize 
thoroughly. 

3. Make the size of each plat one-tenth of an acre. 

4. Measure off the plats and drive permanent stakes at each corner, 
leaving a strip of land two feet wide between the plats. If the land is 
inclined, the length of the plats should be up and down the slope. 

5. Number the plats from 1 to 20. 

6. Put no fertilizer on plats 1, 6, 11 and 16, and no fertilizer on any plat 
except that contained in the bags. 
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7. Put the fertilizers on the plats numbered to correspond to the num- 
bers on the bags. Put bag No. 2 on plat No. 2, etc., ete. 

8. Apply the fertilizers in the method which you have practiced. 

9. Make the same number of rows on each plat, with the same number 
of hills in each row if possible. 

10. Put the same amount of the same kind of seed on each plat. 

11. Plant the seed (or sow) on the same day on all the plats, if possible. 

12. Cultivate the plats while the crop is growing, as nearly at the same 
time as possible. 

13. Spray the crop as needed to prevent insect and fungous pests. 

44. Weigh the crop carefully on each plat—both grain and straw if 
grain is sown, both corn and fodder if corn is planted (that is, find weight 
of grain and straw separately) or both large and small potatoes. 

15. Carefully report any misfortune to the crop on any plat, and keep a 
record of the appearance of each plat. 


ConbDITIONS AFFECTING THE EXPERIMENTS. 

These experiments were subject to certain unfortunate con- 
ditions which rendered the results on at least two farms of less. 
value than otherwise would have been the case. In the first 
place the seed proved to be somewhat inferior and as a result the 
plants were tardy in establishing vigorous growth, being some- 
what sickly in appearance at first. Later the dry weather, early 
blight and the rot also entered as disturbing factors. These 
several conditions, one or all combined, greatly diminished the 
accuracy of the data from the experiments on Mr. Robbins’ and 
Mr. Jagger’s farms, so that conclusions derived from Mr. Fleet’s 
and Mr. Hallock’s experiments are more reliable than the average 
results from the four farms. The following data are important: 

Crop preceding the experimental crop— Experiment of W. A. 
Fleet, corn stubble; H. L. Hallock, timothy sod; W. L. Jagger, 
timothy sod; R. H. Robbins, corn stubble. 

Care of crop—W. A. Fleet sprayed six times, H. L. Hallock 
five times, R. H. Robbins twice, and W. L. Jagger once. All the 
fields were well cultivated and kept free from weeds. 

Growth of vines.—Vines weak at first, some hills missing. On 
July 3 vines green and healthy, excepting on farm of Mr. Robbins 
where they seemed to have about finished growing and were 
inclined to ripen. 

August 7, vine growth improved, excepting on Robbins’ field 
where the vines were about dead. 
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The fertilizers had a marked effect on the size of the vines. 
On the plats receiving 500 lbs. of fertilizer per acre they were if 
to 2 times larger than on the plats with no fertilizer. Those from 
1,000 Ibs., 1,500 lbs. and 2,000 Ibs. of fertilizers per acre did not 
differ in sizes and were about three times as large as on the 
unfertilized plats. 

In one instance the vines from the “ potato formula” were 
darker green than from the “L. I. formula” and in two other 
eases the “L. I. formula” caused the vines to grow one-fourth 
larger. 

Prevalence of disease—On Mr. Fleet’s and Mr. Hallock’s farms 
the vines were healthy with very little blight or rot. Either dry 
weather caused premature ripening of Mr. Robbins’ potatoes or 
else the early blight killed the vines. Mr. Jagger’s crop was 
badly affected by rot. 


RESULTS OF THE EXPERIMENTS. 


In order to answer the questions asked of this experiment, both 
the weight and composition of the product must be known. In 
the several tables of figures given herewith can be found a state- 
ment of the yield of potatoes from the different mixtures and 
amounts of fertilizers and also the content in dry matter, starch 
and the important plant food constituents of the potatoes grown 
by Messrs. Fleet and Hallock. 

Table I. Yield of potatoes on tenth acre plats. 

Table II. Average yield of potatoes per acre from different 
amounts of fertilizer. 

Table III. Partial composition of potatoes. 
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RELATION OF YIELD OF POTATOES TO THE AMOUNT OF FERTILIZER 
APPLIED. 


The figures given below show the average results from all the 
experiments, and also from the two experiments, that, because 
of the freedom of the vines and tubers from disease, and other 
favorable conditions, proceeded in the most satisfactory manner. 


TABLE 1V.—INCREASE OF YIELD FROM DIFFERENT QUANTITIES OF FERTILIZERS. 


NUMBER OF AVERAGE OF ALL AVERAGE OF 
PLATS AVERAGED. EXPERIMENTS. FLEET AND Hatock.- 
Amount of pe Ee ye 
; fertilizer : 
All experi- | Fleet and joe EAN ORE Total Increase Total 
ments. Hallock. ee! increase. antes: increase. - 
Pounds. Bushels. Bushels. Bushels. Bushels. 
14 8 500 27.5 28.2 34.1 31.6 
14 8 1,006 48.1 46.9 69.1 62.3 
14 8 1,500 55.9 52.5 ie 65.1 
14 8 


2,000 55.6 | 53 78.7 | 18 


These figures show very plainly that an addition of fertilizers 
above 1,000 lbs. per acre produced a very small increase of crop. 

The first 500 lbs. caused a marked increase of yield, as also did 
the second. Moreover, the rate of production was proportionate 
to the quantity of fertilizer used up to 1,000 lbs. per acre. The 
crop from 1,500 lbs. of fertilizer was somewhat larger than from 
1,000 lbs., but not enough so to warrant the extra expenditure, 
as will be seen later. The production of merchantable tubers 
with 2,000 lbs. of fertilizer was practically the same as with 
1,500 Ibs. 


RELATIVE YIELD FROM THP PoTaTto FoRMULA AND THE LONG 
IsLAND ForMULA. 


The “potato” formula is supposed to supply the important 
elements of plant food in the proportions and amounts needed by 
the entire plant for a profitably large crop. The Long Island 
formula is the 4-S-10 fertilizer so largely in use by Long Island 


farmers. 
39 
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It is interesting to note the relative yields from these two 
mixtures, the essential differences between which is that the 
former contains much more nitrogen and much less phosphoric 
acid than the latter, the potash being the same. 


TABLE V.—RELATIVE YIELD FROM POTATO FORMULA AND LONG ISLAND 
FORMULA. 


AVERAGE OF THREE EXPERIMENTS. AVERAGE OF FLEET AND HALLOCE. 


AMOUNT 
OF FERTILIZER Ton Excess bine Excess 
PER ACRE. Potato Tsien from Long Potato Telnet from Long 
formula. cone Island formula. formals Island 
: formula. . . formula. 


Bushels. Bushels. Bushels. Bushels. Bushels. Bushels. 


INONG eH eniecee 84.8 IE BiRal 
500 pounds..| 99.3 | 125.3 | 26. 125.5 | 168.8 | 38.3 
1,000 pounds..| 126.1 | 143.9 | 17.8 166.2 | 184.7. | dee 
1,500 pounds..|- 133.8 | 147.9 | 14.1 166.8 | 189.5 | 22.7 
2/000 pounds..| 136. 150.4) ebro a 178.4 | 190.4 | 12. 
Average....|| 123.8 | 141.9 | 18.1 159.2 | 182.1 | 22.9 


The foregoing table of averages shows that there was a uni- 
form and material difference in favor of the Long Island formula. 
As before noted the vines were reported as one-fourth larger from 
this mixture than from the other. The excess of crop from the 
Long Island formula seems to be greatest where the smallest 
amounts of fertilizer were applied, which may indicate either that 
the small application of the “ potato” formula did not furnish 
the profitable maximum of phosphoric acid or that the large 
applications contained an undesirable quantity of nitrogen com- 
pounds. In either case, if future experiments substantiate the 
results for 1897, the claim that the composition of a crop should 
be the guide for mixing special fertilizers will be discredited. 


Tur FINANCIAL SIDE OF THE EXPERIMENTS. 


The potatoes from these experimental fields were sold at 75 
cents per bushel for large (merchantable) and 25 cents for small, 
and the money values found in the following table are calculated 
from these prices. 
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TABLE VI.—FINANCIAL SIDE OF THE EXPERIMENTS. 
Average of All. 


Bushel cost of 


Valueincrease 
potatoes from 
AMOUNT OF FERTILIZER PER ACRE. | 2GT6 yale | from earn each 500 
: ounds fertil- 
izer added. Oar added. 
Dollars. Dollars. Dollars. 
INONGt oes eee see soe be Be see aaeelse seer elec HELZO ri Malelocostoece lp siontetoetecere 
HUD oo he oe eae Soon cheg pose aace ease 75.00 20.80 0.22 
1,000 COC Rn eae eee (a reitaie ara cine oe ee eae 89.97 14.97 0.33 
1,500 SIE SER Ree soe Sets Su LISES AIST 95.27 5.30 1.12 
2,000 OR eee eae eee Nea ae ane ee O5EIDY) Ai owecearsseowl| tee ancciasces 
Average Hallock and Fleet Farms. 
Dollars. Dollars. Dollars. 
JSG G+ SP ESS RS Se GaSe Cease See eteae ae 68582 JeSe2 Soo Now wat ees 
BO WEG i naeeo8 Gasinod Gace epes boonSse 93.95 Zoe le 0.20 
1,000 BG eats eka SS tae oats wee we ale 118.95 25.00 0.20 
1,500 i RE ga SE Se SES ees 123.85 = 4.90 2.23 
2,000 OR Aree iri ene ag aes 12% 75 1.90 1.01 


NOTE.—The cost of the fertilizer is assumed to be $25,00 per ton, 


It is evident that if we consider the first year’s crop only the 
application of one ton of fertilizer per acre, or even 1,500 pounds, 
was considerably less profitable than the use of 1,000 pounds. 
The fertilizer cost of the small increase of product caused by 
applying more than 1,000 pounds of fertilizer was much greater 
than the market value of the potatoes, even in this year of good 
prices. 

On the other hand the use of 1,000 pounds was very profitable, 
the fertilizer cost of the increased yield on the Fleet and Hallock 
farms being only 20 cents per bushel. Even if the merchantable 
potatoes had been sold at 40 cents per bushel, there would still 
be a reasonable margin of profit. It should be kept in mind that 
these figures refer to the light soils and market conditions of 
Long Island. 


Tur INFLUENCE OF THE PoTASH SALTS UPON THE COMPOSITION 
OF THE POTATO. 

Much investigation has been carried on to determine whether 

a liberal application of muriate of potash has a depressing effect 

upon the proportion of dry matter and starch in the potato. The 
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testimony so far secured is conflicting. In many cases the quality 
of the tubers as expressed by the percentages of dry matter and 
starch has been found to be lower with the use of the muriate 
than where the sulphate was applied. Ina recent number of Die 
landwirtschaftlichen Versuchs-Stationen, Pfeiffer and others re- 
view the data bearing upon this point and give results from well- 
planned experiments of their own. Their conclusions are that 
the muriate free from other compounds has no injurious effect 
upon the composition of the potato tuber, but that the depression. 
in the proportion of starch which has been noticed is due to the 
impurities in the commercial potash salts, notably magnesium 
chloride. These authors even claim that the addition of chlorine 
to the soil may under some circumstances be beneficial to the 
quality of the tubers. 


THE PROPORTION OF Dry MATTER AND STARCH. 


About one bushel of potatoes was sent to the Station from each 
one of the experimental plats on the Hallock and Fleet farms. 
Tubers to the amount of about ten pounds were carefully selected 
from each lot, were sliced and dried at a temperature between 
50° and 60° C. Determinations were made in each sample of the 
dry matter, starch, nitrogen, phosphoric acid and potash. These 
results are given in detail in Table III and are summarized in 
the succeeding tables, Nos. VII, VIII and IX. 
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TABLE VII.—INFLUENCE OF THE POTASH COMPOUNDS UPON THE AMOUNT OF 
Dry MATTER IN THE POTATO. 


HAtLock’s FARM. FLEET’s FARM. 
AMOUNT Average 
OF FERTILIZER L Lone of both 
ERENT CEE. Potato Island Potato elena Average sare. 


Average. formula. 


formula. | ¢o-mula. | formula. 


Potatoes grown with Muriate of Potash.—Plats 1-5 and 11-135. 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
19.83 


INONGH see sss eae see 1SESH | elORTS) elo sO 20.05 | 19.94 | 19.47 

500 pounds..---- 20.57 | 20.45 | 20:51 | 19.71 | 20.28 | 19.99 | 20-25 
1,000 pounds...-.- 19.75 | 19.17 | 19.46 | 20.02 | 20.50| 20.26} 19.86 
1,500 pounds....-. Weer) JIE || ineres ee aL 19.28 | 20.14 | 18.93 
2,000 pounds..---- F9L03 50 AFI57 be 188354)" 18.70 | -19:59 | 19294) | 1S re 


Averages fertil- 
ized plats..-.| 19.35} 18.71 | 19 19-86) |" 19291 19.88 | 19.45 


Potatoes grown with Sulphate of Potash.—Plats 6-10 and 16-20 


NIOUOREBsanbae aeae | 19.76 | 21.47 | 20.61 | 20.73 | 21.24] 20.98 | 20.80 
500 pounds..---- | 21.02 | 21-12 | 21.07 | 19.75 | 20:92; 20.33 | 20.70 
1,000 pounds...--. 20.22 | 21.69! 20.95 | 19.96! 21.33} 20.64! 20.80 
1,500 pounds...... 19.99 | 20.86 | 20.42 | 19.71 | 21.25 | 20.48} 20.46 
‘2,000 pounds...-.. 19.55 | 20.42 | 19.99 | 20.55] 21.36 | 20.95 | 20.47 

Averages fertil- 
ized plats....| 20.19 | 21.02 | 20.6 20 21.21 } 20.60 | 20-61 
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TABLE VIII.—INFLUENCE OF THE POTASH COMPOUNDS UPON THE AMOUNT OF 
STARCH IN THE POTATO. 


HAuiock Farm. FLEET Farm. S 

° 
sels gq | 2 ? ai 
AMOUNT OF FERTILIZER S| a6 i =| 4 ; ee: 
PER ACRE. q as co) q 33 © On 
TS Oin alt= elite ea ered ol misha [omg es 

BO won fs 3.9 won he = 

Slee Storer i lpkeie 5 e 

Ay =| < Ay 4 4 <{ 

Potatoes grown with Muriate of Potash.—Plats 1-5 and 11-15. 
| | | { | | 

Per ct. | Perct.| Per ct.| Per ct.| Perct Per ct.| Per ct 
38 (COTY ele Se OOO RE Seat oe core 13 1325 1322) Tosa 15 | MS 2Oe haloes 
HOUOMOUNA SH ease ee eee rinses es TES Boal. ea bere ian leyss | alas 14.1 ) 14.4 
OOO MOUNd Sees aoeee eee 14 13-4 1327 1429) || 1523) || M5 aes 
Ib fai 0,0) (Tato ey Ses ee Sa See oe 12S DSU idl Oa V4e 8) | el 4A Se 
A OOO MOUS me etyeeeee et asem terer LSS 0) TASS) 1256 1229.) 14 on aS ave toe 


Average fertilized plats ne | 13.4 | 13.1 | 13.2 | 14 | 14.7 | 14.3 | 13.7 


Potatoes grown with Sulphate of Potash.—Plats 6-10 and 16-20. 


INOMO hse ak site ead Nt i 4 | 


16.2 | 15.3 eo bee 

500 pounds ese. 2st see ceeeooss Leta loada | doedial laeo || plein | tales 15t3 
a OOOMpouTmS: Sate eee ese cee oe 14.9 | 16.3 | 15.6 | 14.7 | 16.4 | 15.5 | 15.5 
500 MOUNGS Heth ee ee ele 14.6 | 15.2 | 14.9 | 14 16 15 14.9 
2 000Mpound se eeeee nee nae eases 13.9 | 14.3 | 14.1 | 14.9 | 16.2 | 15.5 | 14.8 
Average fertilized plats....| 14.8 | 15.4 | 15.1 | 14.4 | 16.2 | 15.3 | 15.2 
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TABLE I[X— PROPORTIONS OF THE IMPORTANT ELEMENTS OF PLANT-FOOD IN 
THE FRESH TUBERS. 


NITROGEN. PHOSPHORIC ACID. PoTasH. 

With With With With With With 

KCl. K,S0,4. KCl. K,S0O,. KCl. K,SO,. 

Per ct. Per ct. Per ct. | Per ct. Per ct. Per ct. 

(ONG) {oe ae eee Bee 0.31 0.30 0.116 0.116 0.47 0.47 
HOOMOuNdse se eeeeia cose .30 .30 -106 Silo -49 .48 
A O00spoundSs -2.-) 2-54 ce 5 -28 -ol -101 -109 -49 -48 
ILABYO0) Foo whIG asem else ousede -31 -32 -097 -107 -54 -49 
2 OO poundsieuuant ss Soc: Soi pagan 107 ai) 2104 49 52 
AVOTAP OS. 0-255 250-65 -30 -31 - 105 aii) -50 -49 

SS ——_ —_——— |— Ves | —— +L 
.30 -107 49 


A still briefer summary of the percentages of dry matter and 
starch is the following: 


Dry MATTER AND STARCH IN POTATOES DIFFERENTLY FERTILIZED. 


PLATS WITH MuRIATE | PLATS WITH SULPHATE 
oF PoTASsH. oF PoTAsH. 
Dry Dry 
ee a Starch. makEor Starch. 
Per cent. Per cent. Per cent. | Percent. 
Averages6 plats: s.--s0-+-sge0- 2-0-5 19.45 1327 20.61 15.2 
Averages adjacent plats not fertilized .| 19.47 13.5 20.80 15.2 


The potatoes produced where the sulphate of potash was 
added contained both more dry matter and more starch than did 
the potatoes grown where the muriate was used. As these figures 
are an average of 16 plats for each manner of treatment they 
would seem to be significant. Their force is diminished greatly, 
however, by the fact that the adjacent plats receiving no fertilizer 
differed in the same way and to the same extent. It would not 
be safe, therefore, to conclude from these data that the muriate is 


inferior to the sulphate of potash for potato growing. 
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Tur UTILIZATION OF PLANT Foon. 


It has been noticed in some cases that the percentages of cer- 
tain plant food compounds taken up by a crop are increased by 
liberal manuring. This does not seem to be the case in these 
experiments as the figures in Table IX clearly show. Neither 
the kind nor the amount of fertilizer applied caused noticeable 
variation in the percentages of nitrogen, phosphoric acid and 
potash found in the tubers. 
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SUMMARY OF DIRECTION OF WIND FOR 1897. 


a eels aes = 
Ba Bon EO ta 
[o) oO . [-?) 
eel ge | ge" es) 
o J 7 b S 3 
Ze he nie BE = 
Z Z 72) wm a 


HeoUE Hours. | Hours. | Hours. Hours. 


EVIITIATY ariale ainininlaleie’s/oie\cto’eisia nplonocc opt escovosdean 0 14 208 404 641 
February ....... Yeornndoac aieko eVect a to vsiesela tats /s/s 70 64 142 326 602 
NERC Hien ctetniateeirilelaiviciainistersteiclareieratcle jAvo) COo06d6C. 56 67 68 182 217 634 
ASH GUL, snociotiemdagoeaage pocencoboLoebadodacs SoAdn 78 50 158 329 615 
WVU aercteeiateleteotaistelstaicieisieiereiaralnveteiersiaicistaivialstalsyaicielemce 79 52 139 315 585 
DEY G toretsiavetelcintcte’stetoratel cleletaiaatelstoloteiee 37 36 119 351 543 
UL Viatevatete cre pialetsteleratere a 46 96 180 183 505 
PMUTESTASSU sire alatninieta eielctatn’atstmtataiayalste|sieisvalelsisiaisiate /alalelersia's 26 41 147 274 488 
SOplemberi ceacceeewcrise aciee ce mefalejeteletevatalelataterays a 70 53 69 226 418 
GY ral Meena as, Blboddosececrbonticncrrece oie 40 39 239 180 498 
PMO WOLD GIs ets cleiclsiciaiclaiois'=)cielcleisiale'e Uisieletates oaitieetetele 8 27 222 322 579 
DECSUUD OI isis relies sietseiaielsielsie/sinls ROGCHOUNODOnase Oe 24 61 179 302 566 

Total hours of movement..............++ 565 601 1,979 3,529 6, 674 


Per cent of time in each direction ............ 8.5 9 29.6 52.9 anaerteyels 
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